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ow Semisteel Shells Are Beng Made in France 


Millions of Projectiles Made From This Wonderful Metal Have Been Used 
by the French and Germans Almost Since the Beginning of the War 


INCE the 


war, the 


beginning of the 
capacity of all of 
the manufacturing plants of 


France has been taxed to 


the limit and many new _ processes 
have been developed to satisfy the sud- 
den tremendous and insistent demand 
tor all kinds of materials. The foundry 
industry has been speeded-up and many 
new applications for cast products have 
been introduced. The need for ammu- 
nition is great and far exceeds what 
was conceived necessary, even by the 
most visionary early in the war. 

It is a well known fact that five 
weeks after the declaration of war, the 
battle of the Marne ended when the 
French and Germans had _ practically 
exhausted their entire supply of shells. 
It was a tragic and critical moment and 
all means were exhausted to obtain 
shells, even though imperfect. It was 
at this time that practice shells, made 
of cast iron and containing only a 
small amount of explosive, were used 
and these were produced as quickly as 
the foundries could turn them out. The 
75-millimeter (2.96-inch) steel shell 
gave such an excellent account of itself 
that every effort was made to secure 
this projectile in large quantities, and 
even small shops were awarded con- 
tracts to bore and thread steel bars to 
produce them in two parts, one for the 
body and one for the cap. This im- 
perfect steel shell and that made of 
cast iron saved the day for the 75- 
millimeter rapid fire gun, which was 
the most important weapon in use at 
that time. Steps were taken 
ately for the manufacture of forged 
shells on an extensive scale and the 
output at present is so great that we 
are furnishing large quantities of them 
to our Allies. 


immedi- 


A different problem was presented in 








Semisteel Shells 

This is one of the most noteworthy 
and timely contributions to the litera- 
ture of foundry practice since the 
participation of the United States in 
the great world war. For several 
years the Germans and the French 
have been bombarding each other 
with semisteel shells, the product of 
the foundry. Although probably not 
as satisfactory as steel shells, never- 
theless they cost much less, can be 
produced more quickly and in much 
greater quantities than steel shells. 
Furthermore, the. supply of steel in 
all the warring nations is inadequate 
to the demand, and semisteel, for 
shell purposes has proved eminently 
satisfactory. It is also believed that 
the Germans are casting their semt- 
steel shells in permanent molds by 
the process devised by Mayor Edgar 
Allen Custer. 

All of these facts were in the pos- 
session of our ordnance department 
several years ago, but not a semtsteel 
shell for other than target practice 
has yet been specified. Our steel 
shells will not meet our needs and 
semisteel will have to be resorted to. 

The way to proceed ts pointed out 
by the author, E. Ronceray, of the 
firm of Ph. Bonvillain & Ronceray, 

largest manufacturers 


Paris, France, 
of molding machines on the conti- 
nent. Their foundry is casting semi- 
steel shells by the hundreds of 
thousands. 
This paper was prepared for the 
American Foundrymen’s association 
and originally was intended for pre- 
sentation at the Boston meeting of 
this organisation. Owing to the pres- 
sure of war business, Mr. Ronceray 
was unable to complete Jus manu- 
script in time for the convention and 
subsequent mail delays, have made it 
only recently available for publication. 








By E Ronceray 


shells for the 
With the increase in the 


providing large guns. 
diameter of 
the shells, manufacturing difficulties in- 
creased proportionately. More time 
was required to make the large projec- 
tiles and to organize for their produc- 
tion in large quantities. It was then 
that the feasibility of using cast shells 
was seriously considered. 

It is recognized by ordnance experts 
that the destructive effect of a projec- 
tile increases in proportion to its size 
more rapidly than in the increase in the 
weight of the explosive it contains. 
Therefore, steel had the preference for 
shells in spite of the great cost of the 
raw material and the high cost of ma- 
chining. Cast iron shells, used as sub- 
stitutes for steel, were of small caliber 
on account of the great thickness of 
wall it was necessary to provide to in- 
sure adequate resistance to the ballistic 
action of the powder. 

The fonte acieree, that is cast ma- 
terial and what is known as semisteel. 
was carefully considered and _ finally 
was selected for producing a compara- 
tively cheap, quickly manufactured and 
reasonably effective shell. The Ger- 
vouch for this. Since the 
beginning of 1915, an enormous number 
of these projectiles, from 80 to 400 
millimeters (3.15 to 15.74 inches), 


mans Can 


have 
been made and fired for the cause of 


civilization. In addition to the 


semi- 
steel shells an enormous tonnage of 
grenades and projectiles of all kinds 


have been made of cast iron in France. 

The metal required for  semisteel 
shells is defined by the following data, 
based on the tests made in this country 
(France) by the ordnance authorities 
and railroad companies. The test-piece 
is a square bar, 40 x 40 x 200 milli- 
meters (1.57 x 1.57 x 7.87 inches) long. 
cast on end in green sand, with a riser. 
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It is tested on two knife supports, 
spaced 160 millimeters (6.30 inches) 
apart, by a falling weight of 12 kilo- 
grams (2641 pounds). The _ initial 


drop is from a height of 28 centimeters 
(11 inches) and the weight is 

one (0.254 inch) after 
blow until rupture occurs. The average 
breaking height not be 
45 centimeters inches). 


raised 
centimeter each 


must less than 
(17.71 

The tensile test piece is 18 millimeters 
(0.71 150 


ters 


inch) in diameter x millime 
(5.91 

and turned 
(0.63 inch). 
not be 


square 


long, cast on end 


down to 16 


inches ) 
millimeters 
must 


The breaking strain 


than 25 
millimeter (35,558 
square inch). 

Hydraulic tests of 10 


less kilograms pet 


pounds pet 


seconds dura 
banding, made at a 
300 kilograms per squar¢ 
centimeter (4267 pounds per square inch) 


tion, before are 


pressure of 


for the shellsupto 160 millimeters (6.30 
inches) and 200 kilograms (2844 pounds 
per square inch) for the larger sizes 


Other tests after banding are made with 
compressed air or steam at 
per square centimeter 


5 kilograms 


(75 pounds per 


square inch). 
Allowance for Casting Imperfections 


A reasonable allowance is made for 


small defects difficult to eliminate en- 
tirely in practice, particularly when a 
great output is required. Small defects 
are passed externally in front of the 
band, provided their depth can be de- 
termined exactly with a needle and ex- 
tend into the metal less than one- 
fourth of the wall thickness. 

No defects are permitted at the back 


of the band except small, interior de- 


pressions due to imperfect coring, pro 


vided that the thickness of the irregu- 
larity is. not more than 2 to 3 milli- 
meters (0.079 to 0.118 inch) and _ that 


the shell is sound. 

No definite analysis is required, pro 
vided the physical tests are satisfactory 
The metal is a 
sulphur low 
sufficiently high 
percentage of 


the bottom of 


low phosphorus, low 


carbon with a 
and low 
leave it 


and iron 


silicon content 


manganese to 


soft under the conditions of pouring 
Typical analyses semisteel shells, 
follow: 
Diar r of Diameter of 
she ) shell, 15 
millir millimeter 
(4.74 (6.11 in 
per cent per cent 
Total rbon . ee LEA 3.06 
Silicon Pe Re bg 
Manganes 0.66 61 
Phosphor : 0.08 g 
Sulphur : 0.1 
To obtain strong metal, it may be 
melted either in an open-hearth = or 
electric fur ce; The S¢ processes n- 
sure low carbon metal with some 
gree of certajnty; or, cupola and c 
verter metal may be mixed. Thermic 


treatment will considerably 
Tensile strengths of 
35 to 40 kilograms per square millimeter 


improve the 
physical qualities 
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(47,781 to 56,893 pounds per square 


inch) have been obtained regularly by 
these processes. Metal melted by the 
foregoing processes, however, increases 


the casting difficulties as it has a tend- 
ency to develop blowholes owing to its 
lack of fluidity. However, for the 
heavy tonnages required in a short time, 
the cupola, well handled, 
results and 


gives satis- 


factory regularly produces 
metal that passes the necessary physical 
The bulk of the 


made in France, either 


tests. shells 
Allies, 
have been cast of 
cupola metal and therefore, I will limit 
my discussion to this process. 

The standard cupola, as 
America, is capable of 


semisteel 
for the 


ir for ourselves, 


built in 
producing good 
semisteel. The tuyeres, usually one or 
two rows close together in large cupo- 
las, must be of the standard type, that 


is, flat and one-sixth to one-fourth of 


the section of the cupola. It is advan- 
tageous to employ a cupola, equipped 
either with a hearth for holding a 


amount of 
with a receiver. 
ladle is 


certain metal, or provided 
The use of a receiving 
not recommended as very hot 
metal with regularity of composition is 
essential. If a cupola is employed, 
equipped with a receiver, provision 
must be made to heat the vessel white 
hot before pouring, or the first metal 
will be dull. 

A blower 


and it is 


of ample size is required 
more advisable to have one 
of too large a capacity than one that 
must be driven to the limit to provide 


sufficient blast. 


Lining for the Cupola 


The best lining is none too good, as 
all operating conditions are against its 
life. The necessi- 
tated by the large outputs required, the 


long extended heats 


exceedingly hot temperatures needed 
for good metal the large amount of 
coke burnt at each melt combined with 


its low quality at the present time and 
the large amount of limestone generally 
result in the rapid the 

Owing to the and 
refractory material in 
France, many foundrymen have adopted 
sand linings and it be admitted 
that in a_ great these 
have 
than 


used, wear of 


lining. high cost 


scarcity of 


must 
instances 
equal, if not better 
refractory brick. A good, 
refractory sand is selected for this pur- 
se and it should be rammed _ hard 
tween the shell of the cupola and a 
wood 


and 


many 
linings given 


results 


form. It is then carefully dried 
blacked. In 


compares 


wearing qualities it 
favorably with the best re- 
brick. A thick lining, 12 
inches or more, is recommended. 

The prop steel 
mixture depends on. the 
the initial iron. If carbon 
are employed, the amount of | steel 
added must be less than if high carbon 
i in the 


fractory 


‘rtion of used in th 


composition of 


low irons 


pig is used mixture. 


As a rule, 
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the hematite irons now available con- 
tain more carbon than required, cold 
blast iron of low carbon content not 


being produced here in large quantities. 
Therefore it is necessary to add a large 
amount of steel to the charges in order 
to reduce the carbon in the final prod- 
uct. It is generally recognized that 
steel, before melting in the cupola, ab- 
sorbs 16 to 2 per cent of carbon. 
Taking this into account, it is easy to 
calculate how much steel must be added 
to reduce the carbon percentage to the 
correct point. In French practice, up 
to 40 and even 50 per cent of steel is 
used. The amount generally charged, 
however, is from 15 to 30 per cent, ac- 
cording to the quality of the 
iron. 


initial 


Composition of Final Product 


The final product varies for different 


sizes of shells and according to the 
methods of molding pursued. The 
shell casting must be softer for the 


smaller projectile, or more exactly, for 


the thinner shell, and also it must be 
softer when the metal is poured in 
green sand than in dry sand molds. 


The physical properties of the test bars 
do not measure the final quality of the 
product. Therefore, test bars from the 
projectiles themselves are necessary. 
Such tests, together with actual firing 
practice have proved that the best re- 
sults are obtained wlien at least 20 per 
cent of the total carbon is in the com- 


bined form, this percentage being as 
high as consistent with ease of ma- 
chining. The total carbon is kept at 


about 3 per cent. Less than 2.75 per 
cent gives a sluggish metal which is 
difficult to handle and liable to produce 
unsound castings. Above 3.25 per cent 


carbon results in the production of 
castings that are too weak. 

Several methods are practiced for 
controlling the combined carbon. One 
is to alter the amount of silicon; an- 
other is to change the amount of man- 


ganese which seems to act in opposition 
to the silicon, and a third is to change 
the rate of cooling. Silicon precipitates 
carbon in the graphitic form and, con- 
sequently, reduces combined carbon; 
has a reverse action, while 
carbon increases with the 
speed of cooling. 

the 


manganese 
combined 

Since amount of manganese in 
the iron and steel we are using is about 
right, it has not the 


been practice to 


vary this element according to the sili- 
con content. The speed of cooling is 


not easy to control and the only con- 
sideration this factor is in con- 
nection with the change that takes place 
when the thickness of the shell is varied 
or the adoption of dry or green sand 
molding methods. 
ment most easily 
manipulation 
manufacture 


given 


Silicon is the ele- 
controlled 
made 


successful 


and its 
shell 


country. 


semisteel 
in this 


has 
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To ascertain the minimum amount of 
silicon acceptable, a test is made under 
the usual working conditions of the 
plant and the shells that are slightly 
hardened at the point, are analyzed. 
These will contain the lowest admissible 
silicon percentage. 

Experience has shown that to obtain 
a sufficiently strong metal, the empirical 
rule 

T. C.+Si=4.50 per cent must be 
satisfied. 

This is the maximum amount of silicon. 

For instance, if total carbon = 2.80 

per cent, then 

Si = 4.50 — 2.80 = 1.70 per cent. 

If total carbon = 3.10 per cent, then 

Si = 4.50 — 3.10 = 1.40 per cent. 

The amount of silicon must be kept 
between the limits of 1.40 and 1.70 per 
cent, the one corresponding the 
minimum of silicon giving the maxi- 
mum resistance permitted without hav- 
ing chilled castings or shells that 
too hard, and the other corresponding 
to the maximum of silicon, above which 
the castings would be too weak. Care 
must be exercised to have these figures 
refer to the final product and, there- 
fore, provision must be made for silicon 
losses in the cupola. 

In working between’ these limits, 
analyses made of the actual castings 
will show that the percentage of com- 
bined carbon will be more than 20 per 
cent of the total carbon necessary 
give a satisfactory shell metal. If this 
figure is not attained, the physical test 
will not be satisfactory and the shells, 
when tested. will shattered into 
small splinters, almost as fine as dust, 
whereas when 20 per cent or more of 
combined carbon is obtained, the splin- 
ters will be larger and will more 
like those of forged steel shells. 


to 


are 


to 


be 


be 


Action of Phosphorus and Sulpher 


Regarding the other elements, phos- 
phorus and sulphur must be kept as 
low as possible, but it may be stated 
that satisfactory shells can be made 
with as much as 0.15 per cent phos- 
phorus and 0.12 to 0.15 per cent sulphur. 
Phosphorus reduces the strength, but 
increases the fluidity. Sulphur is with- 
out much effect on the strength, but it 
reduces the fluidity and retains carbon 
in the combined form. Its action 
counterbalanced 1 the manganese. 
Sulphur, however, has a _ tendency to 
produce blowholes when the metal 
not poured at high temperatures and 
when the mold is not gated to prevent 
the entrance of air into the mold with 


is 


by 


is 


the iron. 

Maximum resistance to shock must 
not be sought, as the tensile strength 
will not be satisfactory. It must be 


remembered that a sample giving a high 
shock resistance will fail in the tensile 


test, and vice versa. A test bar, break- 
ing under a high falling weight, un- 
doubtedly reveals sluggish iron liable 
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to produce blowholes and to chill at thin 
points. The tensile test probably will 
not satisfactory. Under these cir- 
cumstances, reasonable limits must be 
fixed in both directions the rules 
will to be 


be 


and 


outlined enable this result 
obtained. 
lf a high 


and a 


test 
obtained, 


the falling 


are 


figure for 


tensile test 
added. 
test 
low, 


low 
silicon must 
If the 
falling 
reduced. 
Steel and ferrosilicon, or high silicon 
iron the that will best 
serve the metallurgist, care being exer- 
to take into possible 
variations in the initial used. 


be 
the 
be 


and 
must 


tensile is high 


carbon 


test too 


are two agents 
account 
metals 


cised 


Analyses and Rapid Tests 


It is helpful, of course, to analyze 
the initial and final products. Though 
it is difficult to rely entirely upon the 


regularity of the materials received, it 


must be admitted that analyses, prop- 
erly made, are important. All ma- 
terials should be analyzed, especially 
iron, scrap, coke, limestone, sand, core 
oil and the finished castings. After a 
short time these analyses will provide 
a certain amount of fixed data which 
will enable the metallurgist to handle, 


with a greater degree of certainty the 
factors that are liable to change from 
day to day. For instance, phosphorus, 
sulphur and will remain 
about the same for each brand of iren, 
sulphur for each brand of coke, and 
limestone and sand do not vary much 
if received from source. Silicon 
loss and carbon gain in the cupola will 
not much if the same practice 
is followed every day. 

Other factors, on the other hand, are 
liable to constant these in- 
clude silicon in pig metal, moisture in 


manganese 


one 


change 


changes; 


the sand, composition of the core oil, 
etc. Therefore, analyses must be made 
‘as frequently as seems necessary under 
the circumstances, always keeping in 
mind that it ts a practical impossibility 
to work only from analyses, particularly 
on account of the irregularity of the 
materials used. In fact, it may happen 
that the samples analyzed do not rep- 
resent the average analysis of a car lot, 
or that a few pigs in the car are en- 
tirely different from the balance; also, 


steel scrap varies in composition, ete. 
It also must be remembered that if a 
mistake is made, the analysis of the 
final: product will point out the cor- 


rective measures that must be adopted. 

Either Keep’s or a chill test should be 
made constantly to determine roughly 
if the amount of right. If 
not, the iron may be pigged and a part 
of the recovered, the iron 
can be additions in the 
ladle, the subsequent 
cupola It the prevailing 
practice powdered ferrosilicon 


is 


silicon 

loss or 

by 
in 


improved 
or changes 
charges. 
to add 


is 
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in the ladle when the iron is too hard. 
It also may be necessary, when the 
product is irregular in composition, to 
pig a certain amount of metal; for in- 
stance, to prepare a low carbon metal 
from hematite iron and a large per- 
of steel, to use in place of 
If this metal is analyzed it ren- 
ders more certain obtaining a satisfac- 
tory final product. Some firms know- 
ingly their foundry scrap of 
known composition by making the ris- 
ers much larger than really necessary. 
precautions increase the quality 
of the product, but at a heavy expense 


centage 


scrap. 


increase 


These 


in time and money, and they only must 
be resorted to when all other means 
have failed. 


\ useful, rapid test consists of taking 
a sample of metal every half hour and 
pouring it against a chill. The sample 
plunged into water when set and 
is broken immediately. An experienced 
eye can tell quickly the depth of chill 
that gives the right metal for the needs 
of the foundry. This depth is not the 
for all classes of shells; it must 
be for small or thin projectiles, 
than for heavy ones. I prefer this to 


is 


same 


less 


another test recommended by the ord- 
nance department which consists of 
pouring cones into open sand molds 


from time to time, and after cooling, 
the points are broken off for the pur- 
pose of ascertaining from the 
if the metal is right. 


fracture 


Operation of the Cupola 


The operation of the cupola is simi- 
lar to that for ordinary work. How- 
ever, the amount of coke used is some- 
what more than the average, but not so 
much as might be imagined. It is 
generally from 12 to 15 per cent of the 
charges and this is necessary on account 
of the necessity of having metal much 
hotter than is obtained usually if sound 
castings are to be made. It must be 
borne in mind that a blowhole which 
would be unimportant in a machinery 
casting would not be passed in a shell. 


Also, it must be remembered that a 
certain amount of carbon is absorbed 
by the steel charged before it melts. 


Some foundries are using up to 20 per 
cent coke, but the writer considers this 
bad practice, as satisfactory results are 
obtained with a smaller amount. How- 
ever, in spite of the high price of coke, 
foundries must not be tempted to re- 
duce its consumption to less than what 
is necessary to obtain the best results. 
Good shells only are obtained when the 
temperature of the iron at the cupola 
spout about 1450 Cent. and 
it must never be less than 1250 degrees 
Cent. when entering the mold. Unfor- 
tunately, there are few practical meth- 
ods, of readily measuring the temperature 
of a stream of iron. 

In charging the cupola, the rules de- 
fined by Richard Moldenke may be 


is degrees 
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followed. However, it has been found 


that better results 
by increasing both 


obtained 
and 
charges by 50 to 100 per cent over what 
That means that coke 
charges are 6 to 8 inches high and iron 
charges in proportion. 

Different 


have been 


coke iron 


he recommends. 


methods followed for 
limestone there is no 


the With 


the poor grade of coke now supplied in 


are 


charging and 


agreement in amount used. 


this country, containing from 16 to 18 
per cent of ash, some foundries use up 
to 12 per cent limestone and add it to 
all charges including the bed. This 
means that charging 12 per cent coke, 
as much limestone as coke is used 
Other foundries use two and one-half 
times as much limestone as ash in the 
coke. Good results are obtained with 
5 to 6 per cent of lime. Good lime- 
stone contains about 50 per cent lime 

The pig iron should be broken into 
small pieces, but it is still more im- 
portant to use steel in small, rather 


the action of 
takes 
liquefaction, takes some time and would 
not be 


large. 


than large pieces, as 


cementation which place before 


completed if the pieces are too 


Ohio Sand Traffic Association 
Elects Officers 


The annual meeting of the Ohio Sand 


Traffic association was held at the Ho- 
tel Statler, Cleveland, on Feb. 13. The 
following officers were elected for the 
ensuing year: President, H. C. Koontz, 
The Superior Sand & Gravel Co., 
Cleveland; first vice president, H. G. 
Leonard, The Oliver Silica Sand Co., 
Massillon, ©O.; second vice president, 
M. McC. Everhard, The Everhard Co., 
Massillon, O.; Hubert B. Fuller was 
continued as permanent secretary and 
treasurer with offices in Cleveland 


| 
| 








COMBINATION RUNNER 
SKIM GATE IN PLAN 
CROSS-SECTION 


BOX 
AND 
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Runner Box and Skim Gate 
Combined 


By Edward Grant 


one of the 
connected 


sound 


Clean metal is 
essential features 
production of 
therefore, 


most 
with the 
castings and, 
gates and runner 
boxes should be employed more gen- 
erally in the foundries of this country 
than at present. The 
shown in accompanying 


skim 


box 
illus- 
trations is a cast iron frame provided 
with a projecting flange around the 
to support the sand. The box 
is rammed on a smooth board similar 


runner 


the 


inside 





FIG. 2—RUNNER BOX IN POSITION ON 
A MOLD SHOWING THE PERFOR- 
ATED SLAB CORE AND THE 
RUNNER BOX TILTED 
to ramming the drag half of any 
mold, but instead of rolling it over, 


the sand is swabbed around the block 
that the runner. The block 
is drawn and the frame is ready to 
be placed over the sprue of the mold. 
When in position, a 


forms 


perforated slab 


core is dropped into the prints made 


by the projections on the runner 
block pattern. The runner box may 
be tucked around with sand on th 


outside and then it is ready to receive 


+} + 1 
ne metal. 


for large molds, special frames 
and pattern blocks may be employed, 
or th 


1 ° . 
1e sinall frames may have one 


sd ret er : a ee ° > 
end removed as shown in Fig. 3 


and a circular sheet st 


y< | ~~ cae f 
shaped, as indicated, to form 


piece of 
may be 


trough This 


part of the runner 
ox should be rammed the same as 
the other section. This style of 


runner 


, 
feeder, 


box ‘also can be used as a 


by making the sprue-hole large 


enough for feeding the casting since 
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no dirt can pass through the skim- 
ming core. 

In many large shops hundreds of 
core sand runner boxes are used 
daily, which entail a considerable ex- 
for production, and their use 
may be obviated eatirely by the adop- 
tion of this simple device. The run- 
ner boxes may be made by any ap- 
prentice or helper, either on _ the 
stripping plate or jar-ramming ma- 
chine and the perforated slab cores 
can be produced in quantity in the 
foundry. 


pense 





New Engineering Firm 


The engineering business of Thorn- 
ton W. Price, New York, will be 
carried on under the name of the 
T. W. Price Engineering Co. Mr. 
Price, president of the company, is 
well-known as a designer and con- 
structor of steel plants and foundries. 
The work carried’ on su- 
pervision during the past few years 
includes many large steel plants and 
foundries. Among the former are a 
number of electric steel forging and 
rolling mill plants, including the Lud- 
lum Steel Co., Watervliet, N. Y., and 
the Hammond Steel Co., Syracuse, 
N. Y. His organization has handled 
not only the laying out of these plants, 


under his 


but also the construction, installa- 
tion of machinery and development 
of new labor-saving devices. The 


main office of the company will be 


in New York City. The Philadelphia 


office has been enlarged and a new 
office has been opened in Chicago. 
A new alloy for dental purposes 


consists of palladium, 50 to 60 per 


cent, and gold, 40 to £0 per cent. 

















FIG. 3 
AND 


COMBINATION RUNNER BOX 
SKIM GATE FOR POURING 
LARGE MOLD 
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Light, Ventilation and Cr 


HAT one foundry is. like an- 
other, except for equipment 
and size, is the opinion 
formerly held by many old 

school foundrymen. A generation ago, 
any old building, light or dark, sani- 
tary or not, served for a foundry. 
Light was not deemed necessary and 
windows were seldom cleaned. Broken 
panes were stuffed with rags and the 
openings were closed with boards. 
Little effort was made to lessen the 
dust arising from various operations. 
Man power carried all burdens not 
too great for human endurance. 

But a new school of foundrymen 
and of engineers has developed during 
the last decade or so. Cleanliness, 
light: and ventilation, together with 
complete provisions for carrying loads 
by mechanical means, have served to 





ane Facilities are Features of the new Hoosier 


to its predecessors. The _ recently 
completed plant of the Hoosier Iron 


Works, Kokomo, Ind., designed by 
Frank C. Chase, industrial engineer, 
Chicago, is an excellent illustration 


of modern foundry construction. 


Features of New Plant 


In designing the new foundry for 
the Hoosier Iron Works, the details 
of construction were so planned as to 
obtain a maximum building capacity 
with a minimum investment, without 
lessening in any degree the strength 
and solidity of the structure. The 
foundry is lighted by a maximum of 


window space. Ventilation is ob- 
tained through large, movable glass 


areas. The cupolas are enclosed in 
a brick building to prevent the circula- 
tion into the workshop of dust which 





Foundry, Kokomo, Ind> 


interest is the fact that every foot 
of the floor in the central and side 
bays is served by some type of crane. 
The crane equipment is unsually com- 
plete. The various units are adapted 
to the requirements of the particular 
duties necessary in their individual 
locations and to the loads they may 
be called upon to carry. 

The foundry building is 130 feet 
wide and 240 feet long, divided into 
a central bay 50 feet wide and side 
bays 40 feet wide. Thecentral bay is 30 
feet high. Gypsum tile, light and 
fireproof, is used for the roof. This 
tile laid in 5-foot courses. This 
construction permits the use of light 
roof trusses, thus effecting a con- 
siderable saving in the cost of the 
steel. The bays are 15 feet high at 
the eaves. Ten feet of glass running 
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make the modern foundry far superior arises from dumping. Of particular the full length of the building is pro- 
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FIG. 1—FLOOR PLAN, SHOWING HOW 





THE CRANE EQUIPMENT IS 





ARRANGED TO SERVE ALL PARTS OF THE 
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FIG. 2—A SIDE BAY WITH BRILLION 


CRANE IN BACKGROUND 


vided in the monitors above the side 
bays. The upper 6 feet of this is 
continuous top-hung sash, which opens 
the full length of the wall. Each side 
bay has 9 feet of glass containing 
two rows of pivoted sash. The glass 
is continuous from column to column, 
there being no brick pilasters to re- 
duce the glass area. 


Crane Equipment 


The comprehensive crane equipment 
is indicated in Fig. 1. The central bay 
is spanned by a 50-foot crane with one 
5-ton hoist, made by the Whiting Foun- 
dry Equipment Co., Harvey, Ill. It 
travels the entire length of the foundry 
and handles all heavy work. It is 
planned to have all the large castings 


FIG. 3—GENERAL VIEW OF MAIN BAY-—CUPOLA BUILDING IS AT THE RIGHT 
—MEANS OF LIGHTING AND VENTILATING ARE CLEARLY SHOWN 
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made in the central bay, thus leaving 
the side bays, with lighter equipment, 
for the lighter work. Circling the cen- 
tral bay and passing the opening of 
each division of the side bays, is a 
monorail consisting of a 12-inch I-beam, 
equipped for use with either electric 
or hand trolley. A switch connects with 
an extension of the monorail leading 
out to the material yard, with a Y to 
allow loads to be taken to either side 
of the bay. 


Side Bay Cranes 


Each division of the side bays is 
20 feet wide and is quipped for cranes 
made by the Brillion Iron Works, 
Brillion, Wis. These cranes are of 
l-ton capacity and travel on I-beams 
that extend to within a few inches of 
the monorail. The foundry is equipped 
with six of these cranes. Details of 































FIG. 4—VIEW OF MAIN BAY SHOWING 
MONORAIL TROLLEY 


crane equipment may be seen in sev- 
eral of the accompanying illustrations. 
By means of these various units every 
operation of transportation is per- 
formed by cranes except the transfer 
of pig iron from the storage yard to 
the cupola elevator. 


Arrangement of Cupolas 


The melting equipment, consisting 
of two 72-inch cupolas, is housed in 
a 3-story brick building, 40 x 40 feet, 
occupying two 20-foot divisions in one 
of the side bays. - Fig. 3 shows the 
position occupied by the cupola build- 
ing. Light and ventilation are pro- 
vided by ample window space. By 
thus separating the cupola room from 
the main foundry, gases and dust 
caused by dumping the cupolas are 
prevented from entering the work- 
room. The second or mezzanine floor 
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contains the positive pressure blower 
and the furnaces are charged on the 


floor above. An elevator opening 
from the pig iron yard and from the 
lower floor of the cupola room serves 
the buildings. A stairway is also 
provided. The construction is fire- 
proof throughout. 

The equipment of the cleaning 
room is unusually complete. A 2-ton 
crane with an air hoist aids in handling 
heavy castings. Ten tumbling mills 
and a cinder mill, 12 grinding stands 
and two sand-blast machines are in 
use in this department. The sand 
machines are equipped with dust col- 
lectors exhausting to the exterior of 
the building. 

Preparation of sand for the molder 


is an important preliminary to the- 
production of good castings. A cen- 
trifugal sand-mixing machine is em- 
ployed to temper the sand. Six elec- 


tric riddles handle the sand after 
tempering. On the molding floors, 
31 molding machines of various types 
are employed, giving a large output 
of castings for the number of molders 
employed. The types of molding ma- 
chines vary according to the kinds of 
molds being made. 

The core ovens are situated in the 
side bay close to the cupola building. 
Two cylindrical core sand mixers pre- 
pare the sand. <A 2-ton crane with 
air hoist takes the heavy lifts. Four 
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FIG. 5—TUMBLING BARRELS AND GRINDERS IN 


car-type core ovens, each 7 x 13 feet 
and four 3-section drawer-type ovens, 
provide ample capacity for baking 
cores. Air pressure for the air hoists 
and other foundry purposes is derived 
from two compressors each 12 x 74% x 
12 inches. All machinery is operated 
by direct-connected motors. 

The Hoosier foundry specializes in 
automobile and machine tool castings, 




















ONE CORNER OF BAY 
and has a daily capacity of 50 tons. 
The Hoosier Iron Works was incor- 
porated in October, 1916. Work was 
started on the foundry in November. 
The first heat was poured April 11, 
1917. The officers of the company 
are: J. W. Johnson, president; George 
Kingston, vice president; J. P. Grace, 
secretary and treasurer; John E. 
Fogarty, manager. 


Women Employed in German: Foundries 


Nan article published in 

Stahl und Eisen the employ- 

ment of women workers in 

German foundries is discussed 

by K. Abeking. He stated, that if 
previous to the war anyone had sug- 
gested that women could be employed 
in rolling mills, steel works or iron 
foundries, he would have been scorned, 
whereas at present, women are generally 
employed in such plants, thereby releas- 
ing men for the army. The writer 
predicted a large increase in the num- 
bers of women in metal-working shops. 
The author’s experience was confined 
largely to iron .foundries and he dis- 
covered that in teaching women work- 
ers, the customary method of placing 
the recruit under the supervision of an 
experienced employe of either sex, was 
not productive of satisfactory results. 
In many cases, also, instruction by the 
foreman was not successful, either be- 
cause he was attracted by the more 
handsome and charming pupils, to the 
neglect of the others, or that he did not 
have the faculty of imparting informa- 
tion to persons who may have never 
seen factory work done before. An 
error frequently made is that the fore- 





man bombards the nev:comer with trade . 


terms which confuse instead of 
lighten. 

The plan adopted by the author was 
to select forewomen from among the 
most highly skilled workers who were 
trained in coremaking, machine molding 
and casting cleaning. Instructors trained 
along these lines were most satisfactory, 
as a woman who only recently has come 
into contact with factory life was often 
able to convey her knowledge and ex- 
perience to a novice, in a clearer and 
more illuminating manner than a fore- 
man who has grown up in the trade 
and to whom many things which con- 
found the novice are a matter of course. 

The efficiency of the trained woman, 
from the experience of the author and 
other foundrymen, is from two-thirds 
to three-fourths that of male workers. 
In some rare cases a woman will ac- 
complish as much as a man. Sometimes 
her capacity is increased by adding a 
uniform, such as a coat, trousers and 
cap. It has been found that a woman 
in uniform will undertake tasks which 
she previously was loath to perform, 
thereby reducing the necessity for male 


c= 


assistance. A special uniform is pro- 
vided for the women when pouring 
molds. A uniform also has a favorable 


influence upon the health of the women 
workers. The  author’s investigation 
among women’s sickness clubs, showed 
no increase in the amount of illness as 
a result of the increase in female labor. 
The close fitting uniform has a tend- 
ency to prevent accidents and protects 
the wearer against fluctuating tempera- 
tures, reducing the liability to take cold. 
It also wards off dust which is espe- 
cially important in the case of women 
employed in foundries. 

According to the author, the possi- 
bilities of the employment of women in 
foundry work are almost unlimited 
while a few operations must be per- 
formed by male labor, such as making 
large castings and charging the cupola, 
in one instance a woman was engaged 
as cupola _ tender. 

Not only in machine-molding have 
women made good, but also in hand 
molding they are beginning to be a fac- 
tor, not to be despised. In one plant 
where attention has been given to train- 
ing women to mold large castings, they 


have proved reliable in ramming the 
molds, either by hand or with pneu- 
matic rammers, venting, forming the 


gates, and in ramming the molds around 
with sand after they were in the pit. 
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Patterns and Core Boxes for Gas Engine Beds 


English Practice Which is Not Unlike That Pursued in 
American Shops for the Production of These Large Models 


EDS the 

castings on gas engines. Gen- 

erally they are of the hooded 

type and the cylinders are 
registered into them. They also are of 
box form, for which coreing is unavoid- 
able. These cores must come in the 
top of the mold in order to get the bot- 
tom metal into the hood, bearings and 
slide faces where it is most essential. 
For this reason beds are always cast 
upside down. There are no short cuts 
in making pattern beds of this kind. A 
full pattern must be constructed. And 
being large, wood is commonly used, 
metal rarely being employed except for 
the smallest beds. Large beds invaria- 
bly are rammed by hand, although small 
beds frequently are molded in jar-ram- 
ming machines. 


are largest single 


The pattern for an engine bed or 
frame has to be boxed, because if made 
of material from 3 to 6 thick, 
it would not retain its for an 
extended period. The 
1 to 1% inches thick, 
screwed on cross bars, and is con- 
structed to correspond with the outside 
shape and dimensions of the casting 
without regard to those of the interior. 
Afterward, the the cores 
are indicated and are determined by the 
prints added. These include the cores 
for the spaces between the sides, which 


inches 
shape 
lumber used is 


from nailed or 


locations of 


must be cored, because lifting the sand 
at those points would be impossible. As 
these come in the flask 
they are not permanently fastened, but 
are loosely in The 
dowels not only the correctness 
of the position of these prints, but also 
permit them to come up with the top 
sand when the cope is lifted. They are 
the sand after rolling 
Leaving 


prints cope 


dowelled place. 
insure 


withdrawn from 


over the cope. parts loose in 


the cope is general practice, the reason 
being that if sand is lifted off the pat- 
tern portions standing up into the cope, 
the the 
But the same pattern parts can be 


edges of sand will fracture 
with- 
drawn from the sand without fracture 
The deeper 
sary is it th 
The other 
of the 
fastened. 


for the 


the more neces- 
it they should be left loose 
the 
and are 


the pieces, 
prints are in lower face 
pattern permanent 
The principal prints are th 
bearing cores. These are re 
tangular and involve no difficulties 
The gas the 
panying illustrations consist of two main 


engine beds in accom 


castings, the main bed or _ baseplate, 
Figs. 1 to 3, and the bed proper, Figs. 
7 to 10, which carries the cylinder at 
one end, and has the crankshaft bear- 
ings at the other. To the hooded ex- 
tension of this bed the cylinder flange 


is bolted. 


Making Main Bed Pattern 


The main bed or baseplate pattern, 
Figs. 1, 2 and 3, with the exception of 
its various openings, can be made ex- 
actly like its castings. Sides, ends and 
the plated portion may be screwed to- 
gether to the exact outlines of Figs. 2 
and 3, with enough taper, inside and 
out, for free delivery. This is not ac- 
complished by cutting down the mate- 
rial, but by sloping it 3 or 4 degrees 
from the perpendicular. This is the 
explanation of the sloping sides of all 
cast beds and bases, although the ap- 
pearance is also improved thereby and 
the base is slightly widened. It is not 
necessary to illustrate the entire pattern 
of this base as it is of a simple type. 
Fig. 4 shows a section at one end, Fig. 
5 is a plan detail of a corner and Fig. 
6 is a plan detail where the wider and 
narrower portions of the sides in Fig. 1 
merge into each other. 

From these illustrations it will be 
noted that the foot portion, A, Fig. 4, 
is screwed to the sides and is not 
slipped on outside of them where it 
would easily become displaced during 
ramming and rapping. Similarly, the 
plated portion, B, is screwed 
the The foot, A, is 
strips, lap-jointed at the 
5, is screwed together 
screwed as a complete onto 
the Where the difference in 
width occurs, Fig. 6, it is advisable to 
half-lap a short piece with the grain 


onto 
sides. formed of 
corners, Fig. 
and then is 
framing 
sides. 


running diagonally to the straight 
pieces. This will strengthen the pat- 
tern at this point. The sides are 


united with a piece having the grain 
running vertically, as shown. 


folded Face Di MN 


\ bed of this type always is mold- 
ed face down, insuring sound metal 
where it is most required, and wher 


the facing pieces have to be 


ma- 
chined The interior, therefore, is 
lifted in the cope, being carried on 


1 grid of open framework. The latter 
arries the mass of sand and is bolted 


1( 


By Joseph Horner 


into the cope. The small, round cores 
in the ends of the bed, Fig. 2, are 
inserted in their print impressions, 
Fig. 4, when the main core has been 
lifted out. No alternative method 
would be considered by a _ molder. 
The interior might be made of a dry 
sand core. Made of yellow pine, the 
pattern is strong and permanent. The 
mold is rammed entirely in green 
sand, either by bedding-in or rolling- 
over. The latter method should have 
preference, but is not imperative. The 
pouring may be done from one end 
through two gates, one being brought 
in opposite each side. 


The casting which carries the crank- 
shaft bearings, and to the extension 
of which the cylinder flange is bolted, 
is not as simple to produce as the one 
just described. By reference to the 
plan, Fig. 7, elevation, Fig. 8, and the 
cross-sectional views, Figs. 9 and 10, 
it will be noted that the central portion, 
section AB, has a recess for waste 
oil, and that the bases of the bearings, 
Figs. 9 and 10, are recessed deeply. 
A molder knows instinctively that these 
must be cored, while the patternmaker 
is aware that a sufficiently strong pat- 
tern in wood cannot properly be made 
of the curved portions that 
waste oil trough. The only way to do 
this would be to glue narrow wood 
lags, edge to edge, and plane the sec- 
tional curves in these. It would be 
easy to get the thicknesses in this way, 
but the pattern would not endure pro- 
longed _ service. Neither would this 
method take account of the recess un- 
der the hood, Figs. 7 and 8, nor of the 


form the 


opening through which the cylinder 
projects and which must be _ properly 
cored. These details considered, the 


best way to make the pattern is that 


indicated by the subsequent illustra- 
tions. 
According to this method, the bear 


ings are prepared as one pattern part 
and the extension piece as another, the 
two being screwed together. 
eral 


The gen- 
indicated by 
the dotted lines in Figs. 11, 12 and 13 
These outline the core prints, to which 


scheme of coring is 


further reference will be made. 
Two bearing pieces, A, Figs. 14 and 
15, are prepared by the box method. 


because if made solidly in thick plank 
they would not retain their shape. While 


boxing costs most than the timber 
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saved, in this case it must be adopted. 
The method of construction is obvious. 


Rebated joints are used to prevent 
the inward ramming of the sides and 
the two bearing pieces, A A, are united 
with cross pieces, B, by open joints to 
localize the movements of the timber 
consequent to moisture or dryness; the 
hollows or radii, CC, are glued in, and 
have the concavities for catching the 
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follows: At three sections framed 
cross pieces, A,A,A, are located onto 
which the strips, of which the longi- 
tudinal portion of the pattern is com- 
posed, are screwed. The are 
semicircular, with a flat portion ex- 
tending over a little space as shown in 
the end views in Fig. 16. The pattern 
is jointed and dowelled along the cen- 
ter of the hooded portion, Fig. 16. The 


sections 
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native proposals hardly suggest them- 
selves here. The coincidences of the 
outlines with those of the casting, plus 
the print are obvious. The construc- 
tion includes two sides screwed, or 
clamped, to two ends, dowelled on a 
bottom board, the latter forming the flat 
outer sides of the recess in Fig. 10. The 
top edges are cut to the curve of the 
inner sides of the recess and the core 
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FIGS. 1 TO 6—DETAILS OF PATTERN FOR GAS ENGINE BED 
waste oil worked into them. Then core for the hood is carried by the is strickled by these, the strickle shown 


the prints, D D, are put on to carry the 
two lightening cores; the prints, E E, for 
the bearing cores and the facings, FF, 
are skewered on. A print, G, is skew- 
ered on one side for the core which 
takes out a recess for the cam or gear 
of the lay shaft. These prints 
be compared with the outlines in Figs. 
11 to 13. 

The other portion of the bed must 
be cored under the hood, and for con- 
structional purposes it is better to core 
the remainder. Fig. 16 shows this por- 
tion of the pattern, which is made as 


may 





semicircular print shown at B, and the 
opening for the cylinder is carried by 
the round print, C. These are all in 
one core. The core for the waste oil 
receptacle carried by the other 
shallow print, D. The molding extend- 
ing around the edges is left loosely 
skewered on. The two portions of the 
pattern are screwed together by inside 
blocks, the screws being inserted be- 
fore the flat print is attached perma- 
nently. 

The core box for lightening the bear- 
ing pedestals is shown in Fig. 17. Alter- 


is 


by dotted lines being merely a straight 
strip. Strickling curved outlines, when 
practicable always followed because 
it avoids the useless expense of cutting 
blocks of wood to the curves required. 
In one of the cores a piece, A, is in- 


is 


serted to afford the necessary metal 
around the recess on the side of the 
layshaft in Fig. 10. These cores are 


rammed on grids having an eye cast in 
by which, after insertion in their print 
impressions, they are secured in the 
cope flask. The bearing core box is 
shown in Fig. 18 and requires no ex- 
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planation, as it is simply constructed. 

The provisions for making the two 
main cores is not so readily settled. 
There is more than one alternative. The 
core within the hood, except for a 
small portion on the lower side, is of 
cylindrical shape and, therefore, might 
be swept in loam against a board. It 
would be easy to ram the small sup- 
plementary portion on the main swept-up 
core with a small, open-frame box laid 
upon it. Yet if numbers are required 
it is preferable to make a box, as il- 
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lustrated in Fig. 19. Whatever method 
is adopted, the vents are brought out 
along the center of the core through 
the outer print. If the core is swept, 
the bar on which it is swept will take 
the vents. If rammed, a central space 
will be cut with a trowel. 

By pursuing this method the remainder 
of the casting is cored out with a sepa- 
rate core inserted in the shallow print 
impression, D, Fig. 16. The outlines 
of this core box then would be those 
shown in Fig. 20, in which the semi- 
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circular outlines are strickled. Great 
care will have to be exercised to get 
the exact cross-sections at the two ends 
of the box from the full size workshop 
drawing, otherwise the thicknesses of 
metal will vary. Another way is to 
make the hood core and the remaining 
portion in one box. In this instance 
this method has no advantages. The 
vents from the core can be carried 
down into the bottom through the print 
impression, and this method is recom- 
mended as the best practice to follow. 


Setting or Punching the Sprue--- Which? 


HE sprue or pouring gate gen- 
erally is recognized to be the 
opening leading from the top 
of the mold down to the run- 

ner. In making this gate different 
foundries observe different methods. 
Some set the gate and ram it with the 
cope; others punch it with a thin-wall 
pipe after ramming, either preceding or 
following the lifting off of the cope. 
Between the two practices there are 
apparent distinctions in both logic and 
results. Incidently, have you ever real- 
ized that good or bad logic is good or 
bad practice, followed by good or bad 
results, respectively ? 


On the basis of logic, we shall en- 
deavor briefly to differentiate between 
setting a sprue and punching it. Our 
own opinion is that the former method 
is by far more sensible than the latter, 
and for the following reasons: Punch- 
ing the gate follows the line of least 


resistance. Good workmanship is noth- 
ing more than brains plus skill plus 
painstaking effort. That’s the reason 


we absolutely refuse to hurry our best 
mechanics on particular jobs. We have 
often noticed that between two ways of 
doing a thing in a foundry (or any- 
where else for that matter) the least 
painstaking is usually the more _ ineffi- 
cient. Setting the gate presupposes care 
in tamping around it and deprives the 
molder a full, free, unobstructed stroke 
of the strike-off in leveling the cope 
sand to the plane of the flask. These 
facilities denied by the setting are fully 
accorded by the punching method. There- 
fore, it is reasonable to assume that 
molders who punch the gate, do so from 
the casy way incentive according the 
efficiency of the practice little if any 
consideration. So far as the experienced 
molder is concerned, we have known 
many to follow the punching method 
and get away with it admirably. Yet 
even in this case, we have witnessed a 
number of instances where casting losses 
could be traced directly to the practice. 


By R R Clarke 


If a workman punch a gate before 
lifting a cope off its drag, he assigns 
to a more or less blind and approximat- 
ing judgment, the distance from and 
position of both his pouring and runner 
gates with respect to his mold patterns. 
This distance and position are two of 
the critical considerations in scientific 
and metal-conserving gating. If he 
punches the gates after lifting the cope, 
he may observe proper distance and 
position, but gives over to the same 
chance judgment the coincidence between 
the sprue terminus and the button gate 
unless he score this point in the drag 
sand previous to tamping the cope a 
precaution we seldom see taken, even 
among the best of molders. Since the 
button invariably is the beginning of 
the runner gate, a dual probability to 
illogical conditions and bad results fol- 
low. If the sprue falls out of align- 
ment with the button, the falling metal 
strikes the edge of the button and 
with the liability of tearing it loose and 
carrying it into the mold, while under 
the same conditions of alignment, the 
calculated supply of metal to the run- 
ners and the pattern mold is of neces- 
ity diminished. 


It is generally considered that at the 
completion of tamping the sand of a 
cope, the proper density has been ac- 
quired. To this density, realized either 
by machine or hand method, the gate 
punching adds the possibility of excessive 
hardness, especially if the punching pipe 
has a thick wall or is dull. Moreover, 
it admits of the disturbance of 
the pattern bordering sand from which 
evil results might accrue. When a 
molder starts to punch a gate, he means 
to guide his pipe along a definite and 
calculated direction. This he tries to do, but 
he doesn’t always accomplish it. If he 
strikes bits of obstructing metal in the 
sand he generally is compelled to alter 
his course. Unless the sand is all 
sieved, a rarity in general foundry prac- 
tice today, the metal-including sand is a 


serious 


condition bound to prevail from time 
to time. To the uncertainty of judg- 
ment, therefore, is added that of the 
unforeseen obstruction in approximating 
a desired position. If the pipe inclines 
one way, it terminates too close to the 
edge of the flask with a run-out form- 
ing a pouring menace; if it leans the 
other way, the pattern mold, button or 
runner gates are again liable to suffer. 

To all these evils the set gate is a 
positive medium of escape. It works 
its button position in the drag precisely, 
or can be so calculated and anchored; 
it can be set accurately in relation to 
flask edge; it crowds out of its direc- 
tion all metal obstructions and can be 
removed without the least disturbance 
to its surrounding sand. 


In plate-mounted machine work, exe- 
cuted on plain or jolt squeezers, a 
difficulty in realizing the set gate occurs 
in the obstruction that gate offers to 
the cope squeezing plate. Where the 
variety of plates is not too large, the 
trouble will be reduced by making and 
using a separate board for each pattern 
or for those patterns approximating gate 
position. Through these boards a hole 
can be bored sufficiently large to allow 
the gate to stick upward through them 
in pressing. Where conditions will not 
admit of this practice, the spring gate 
is a universal substitute. It consists of 
a solid plunger in a thin casting of good 
steel with a coil spring, about 2 inches 
long, intervening between the closed top 
of the casting and the inserted end of 
the plunger. In pressing, the casting 
moves downward and by the influence 
of the spring takes its normal position 
after the gate has been lifted. 

Around the punched gate gather many 
of the elements of chance, vagueness, 
and misgiving. To the set gate attaches 
the advantage of certainty. By the one 
you may realize results mainly satisfac- 
tory to your expectations, but you never 
can enjoy that full confidence of attain- 
ment deriving from a definite method. 











The Practice of Melting and Casting Aluminum-- 


Effects of Overheating This White Metal Are Discussed and the Re- 
sults of a Series of Experiments With Deoxidizers Are Presented 


N spite of the large mass of 

literature on aluminum, ac- 

curate information on many 

phases of its metallurgy and 
metallography is still desirable, and it 
is somewhat surprising that such infor- 
mation is not to be had when we con- 
sider the importance of aluminum as 
an engineering material of construction. 
Aluminum has always given more or 
less difficulty in the foundry, for one 
reason perhaps that when it first began 
to be employed, the molders and melt- 
were recruited from the iron and 
steel or brass foundries, and these individ- 


ers 


uals attempted to employ methods which 
had been successful on other metals. Ob- 
viously, iron foundry, or brass 
foundry, procedure could not give results 


with 


even 


aluminum. 


What Aluminum 


Dross Is 


oxidized in the 
the molten 
condition, and one of the chief sources 
of metal loss is 


Aluminum is readily 


presence of air when in 
formed in 
Dross from aluminum consists 
essentially of aluminum oxide (A1,0,), 
resulting from combination of aluminum 
with the oxygen of the air, plus ele- 
mental aluminum, as such, which is 
mechanically entangled with the oxide hy 
skimming. 


from dross 


melting. 


Thus, average melting fur- 
nace dross from melts conducted in gas 
or oil fired furnaces may contain up to 
60 per cent metallic aluminum, the re- 


mainder being aluminum oxide. The 
percentage of metallic aluminum in the 
dross depends upon the skill of the 


melter in skimming the bath, while the 
total amount of produced is a 
function of the furnace atmosphere. 
Under a neutral or reducing atmosphere, 


dross 


the dross loss in melting will be very 


small, but under oxidizing conditions 
which may be brought about by en- 
trance of air through doors or by 


an oxidizing flame on the | 
appreciable. 


ith, it may be 
As much as 5 per cent of 


the total metal charged may be lost 
through conversion into dross 
Aluminum is melted in crucibles, gas 
or oil fired furnaces, and in electric 
furnaces either for casting into ingots 
prior to rolling or for pouring cast- 
ings as in ordinary foundry practice. 
The electric furnace is a logical melt- 
ing medium for aluminum and 
its light alloys, in fact the elec- 
tric furnace is pre-eminently  suit- 


ed to aluminum melting because it pro- 


vides a neutral or reducing atmosphere 
by reason of its nature; also much 
higher heats are possible than with oil 
or gas furnaces. The .latter statement 
may appear not altogether applicable 
to the case in hand when the melting 
point of the metal is noted—657 deg. 
Cent. However, aluminum while melt- 
ing at a comparatively low temperature 
can be superheated relatively high with- 
out volatilization because of its high 
boiling point. Superheating in an oxi- 
dizing atmosphere would constitute ex- 





Table I 


ANALYSES OF HIGH GRADE PIG 
ALUMINUM 
Percentage of Elements 


Aluminum 


Cop- Sili- Manga- by dif- 
per* Iron con nese ference 
0.22 0.39 i. 0.45 trace 98.94 
0.11 0.32 0.37 trace 99.20 
0.11 ).36 0.40 trace 99.13 
0.19 0.31 0.42 trace 99.08 
0.12 0.30 0.44 trace 99.14 
*By electrolytic method 











tremely bad practice, but under neutral 
or reducing conditions, it is rather 
doubtful whether particular harm 
accrues. With higher heats made pos- 
the electric furnace, the melt- 
time is decreased with 
quent saving, provided the power cost 
is not prohibitive when compared with 
other sources of heat. 

One alloy maker in the east employs 
a small Rennerfelt furnace for melting 
aluminum alloys, and the application is 
said to have been successful. An elec- 
tric furnace of the resistance type 
for aluminum melting in 


any 


sible by 
ing 


used 
this country. 

Statements heard to 
effect that overheating as such is a 
most detrimental practice resulting in 
extreme brittleness and loss in practically 
all physical properties. The writer has 
found by experiment that commercial 
aluminum of good grade, over 99 per 
cent aluminum, with iron, copper, sili- 
con and manganese had 
following physical when 
at the temperatures indicated below: 


is also 


have been the 


the 


cast 


normal, 
values 


Pouring Ultimate Elongation Re 
tem] strength, percent duction 
deg., pounds na 4-in. of area 
Cent persq.in. length percent 
1006 11,000 6.2 | 

750 12,440 6.2 4.3 


The metal was cast in sand in the 


form of test bars which were dressed 


104 


a conse-- 


By Robert J Anderson 


off in a lathe before testing, so that 
the hard surface skin was removed. 
These results have been confirmed on 
similar high temperatures, so that it 
would appear that overheating in it- 
self will not result in the effects claimed. 
The tests mentioned were made on 
melts which had been superheated to as 
much as 1100 degrees Cent. and then 
cooled to the pouring temperatures given. 
The metal was heated to almost twice 
its melting point. 

Regardless of whether overheating is 
detrimental or not, there is obviously no 
reason for practicing it in the foundry; 
all that is required is to have the metal 
molten with sufficient superheat to allow 
for transfer from the furnace to the 
molds without freezing. In making alu- 
minum alloys, for instance manganese- 
aluminum alloys, it is necessary to super- 
heat the aluminum because of the 
high melting point of manganese. Ingots 
for rolling are generally cast in four 
different grades, A, B, C and D, depend- 
ing on their composition. Thus A _ in- 
gots are all-pig ingots made by cast- 
ing from an all-pig furnace charge; 
this metal will analyze over 99 per cent 
aluminum, if high-grade pig metal is 


used. A few typical analyses are given 
in Table I of high-grade pig metal 
for this purpose. 


Remelting Affects Quality 


In melting in a silica-lined furnace, 
there is a chance of silica being ab- 
sorbed from the lining by the metal, 
and iron also is readily taken up, so 
that in melting and remelting, aluminum 
becomes progressively poorer and poorer 
as regards aluminum content. Commer- 
cial scrap commands a lower price for 
this reason, and also because it is 
loose, and, therefore, more easily oxi- 
dized than pig metal. When melting 
in plumbago crucibles, aluminum will 
absorb silica from the fire clay base 
used in molding the pots, and iron is 
taken up from iron crucibles. Melt- 
ing against a basic or neutral refractory 
may be preferable in order to guard 


against the absorption of impurities, 
but the writer has never tried these 
materials for this purpose and cannot 
make a definite statement. 


Ingots of B grade may contain 40 
per cent scrap and 60 per cent pig; C 
ingots, 60 per cent scrap and 40 per cent 
pig; and D ingots may be all scrap, or 
nearly so. The percentages given are 
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not fixed by any means, but will serve 


as a rough guide as to how such 
casting charges are made up. These 
ingots vary in purity from A to D; 


A ingots will analyze about the same 
as the pig metal charged; B and C 
ingots will show increasing percentages 
of copper, iron and silicon, and possibly 
manganese; while D ingots will show 
the lowest percentage of aluminum 
and the highest percentage of impuri- 


ties. 
When a furnace charge has_ been 
decided upon, it is best in starting a 


new heat to melt down a small amount 
of metal at first, say 10 per cent of 
the total metal to be charged, and 
when this is molten to add more cold 
metal from time to time until the fur- 
nace is full. In this way, dross loss 
is minimized provided the atmosphere 
is kept as nonoxidizing as possible. In- 
gots are poured by hand by tapping 
the furnace, if stationary, or by pour- 
ing if a tilting furnace is emplayed, 
into plumbago or clay crucibles, then 
pouring the ingots into chill molds of 
various sizes depending upon the size 
of ingot desired. Ingot pouring should 
be relatively slow in order to avoid 
the entanglement of dross in the cast 
metal, and the pouring crucible should 
be well skimmed after tapping so as 
to remove as much dross as possible. 

Zine chloride is used to cleanse alu- 
minum prior to tapping and casting, 
and while apparently of some value for 
this purpose, it is much better to avoid 
the production of dross when possible. 


Use of Scrap Aluminum in Melts 


amount of aluminum is 
turned annually in the form 
of scrap metal which is remelted and 
cast. This scrap may include shear- 
ings, clippings from punch press oper- 
ations, hay from trimming, beading, and 
operations in the production 
utensils, defective fabri- 
cated pieces, etc. Much of this scrap is 
fine and thin in texture and if added 
as such to furnace charges would cause 
heavy dross losses. In order to mini- 
mize this, the heavier scrap is baled in 
a power baler into a fairly compact 
mass, with about 60 per cent of voids, 
dimensions and weight 
Fine hay can readily be 
briquetted into small briquettes which 
make an ideal material for charging. 
Not much progress has been made in 
the employment of briquettes made of 
aluminum chips and hay, but the use 
of aluminum briquettes results in sav- 
These briquettes, as made on the 


A large 
over 


spinning 
of aluminum 


of convenient 
for charging. 


ings. 


Ronay press, are very hard and com- 
pact, containing a small percentage of 
voids. 

The applications of aluminum castings 
have advanced with great strides in late 
years, the metal either pure or alloyed 
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now going into such objects as crank 
cases, pistons, cylinder-block castings, 
and other parts in automobile and aero- 
plane construction. Large quantities of 
aluminum are now used in the die- 
casting industry. Usually aluminum i 
melted in gas or oil fired furnaces o 
the crucible type, or in open-flame fur- 
naces of the Schwartz design, then 
poured therefrom into small casting pots 


s 
f 


and cast. Crucible melting is better 
than open-flame melting, because the 
metal is better protected from actual 


contact with the flames, and the oxida- 
tion losses are lower. Open-flame melt- 
ing is faster, and for some purposes 
probably satisfactory, but there is dan- 
ger of injuring the metal by oxidation 
and by the production of dross. 

At times, aluminum castings are found 
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A series of tests 
summarized in 


centage of blowholes. 
were made which are 
brief in Table II. The deoxidizers 
were added to the molten aluminum by 
wrapping them in. thin aluminum sheets 
and immersing the package thus ob- 
tained in the bath. Zinc chloride, as 
noted, was the only material which had 
any effect at all, and the percentage of 
good castings obtained by its use on 
the metal in question was so small as 
to be negligible. The tests made showed 
that none of these so-called deoxidizers 
or fluxes had any effect at all on the 
metal. 


Gas in Cast Aluminum 


This particular lot of metal gave uni- 
formly bad results in casting thin-walled 
castings, while another lot of metal of 





to be pitted with small surface holes, similar analysis gave uniformly good 
Table II 
Effect of Deoxidizers on Aluminum Castings 
Quantity per 
10 lbs. of 
Test Deoxidizer aluminum 

No used ounces Appearance Remarks 

1 Magnesium 1 Holes, bad Some of the magnesiumi burned 

2° Sulphur 1 Holes The sulphur burned with a 
lavender flame; much drossed 
material was removed. 

3 Zine Chloride 1 Fair Clouds of zinc chloride were 
evolved. 

4 Potassium Nitrate 1 Bad This caused violent bubbling 
with the evolution of brown 
fumes of an oxide of nitro- 
gen. 

5 Borax 95 per cent 1 Bad There was a great swelling 

plus KHSO, and violent action in the 
5 per cent pot; bubbles 6 in. in diam- 
eter were formed. 

6 Uranium 1 Bad There was no noticeable effect 

85 per cent other than a quieting action. 

7 None 0) Bad - + 

8 The pot was stirred 0 Bad Much gas evolution and bub- 

with a wooden stick bling in the pot. 











and the body of the metal may be con- 
taminated’ with occluded alumina. This 
is a deep-seated trouble, and such metal 
may be entirely honeycombed through- 
so that no matter how much sur- 
be removed are always 
brought out. Castings made of such 
metal are worthless, not only because 
of their appearance, but also because 
they are unreliable and cannot be put 
to engineering uses. The only recourse 
scrap and remelt such heats; 
occasionally it will be found that such 
contaminated aluminum cannot be poured 
into ; There exists 
a fairly large mass of literature on the 
subject of casting and dexodizing alu- 


out, 


holes 


tace 


is to 


thin castings at all. 


minum, but the available data are in 
the main so contradictory that it is 
practically impossible to arrive at any 


conclusion as to whether the metal can 
be deoxidized or not. 

On a certain lot of metal, the writer 
found that none of the recommended 
deoxidizers had any power for remov- 
ing occluded oxide or reducing the per- 





results. It was found that the so-called 
bad metal fractured by sudden 
rupture, in the form of pig, gave off 
a copious amount of an acetylene-smell- 
ing gas, while the metal which gave 
good castings did not evolve such gas 
or at least little. All aluminum 
seems to when in the cast 
condition, less gas with an 
acetylene Acetylene points to 
the existence of carbon in some form, 
and combustion runs on the bad metal 
showed 0.06 per cent carbon. It scarce- 
ly seems as though such a small amount 
of carbon would cause this difficulty in 
casting, and if it really did, the subject 
would require more thorough investiga- 
tion in order to make a definite state- 
ment. However, the fact remains that 
the recommended deoxidizers were of 
no value whatsoever in this case. 

It is still a common practice to cast 
aluminum without the use of pyrometric 
control, and yet the disadvantages of 
such procedure are so obvious as to 
call insistently for the employment of 


when 


very 
contain, 
more or 


odor. 
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be taken by using nichrome protective 

tubes and removing the couples from 
t furnace while charging | tiol 

)] OTESS 

\s to temperatures .of casting pots 

these can be easily obtained by ordi- 

nary thermo-pyrometric methods, and 

I protective tubes on_ pase metal 
couples are satisfactory. Aluminun 

s are more susceptible to variations 

le streng with pouring tem- 

erature th is the pure metal, but 
pyrometric control is highly desirable 

the metal itself in order to avoid 

superheating and consequent un- 

ssary use of fuel. A small amount 

rk has been performed on the in- 

fluence of pouring temperatures on cast 

minum and cast aluminum alloys, but 
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very little on the metallography of either. 
Previous work includes that by McKin- 
Gillett, 
shown 


Rosenhain and Lantsberry, 
Gillett has 
strength of an 
alloy 


20,000 pounds per square inch when 


ney, 


Hurren, and others. 


the tensile 


that where 


8 per cent copper-aluminum was 


poured at 1200 degrees Fahr., it 


only 


de grees 


was 
16,000 pounds when poured at 1600 
Fahr. Pure in the 
Way stated to 
10,500 
inch when poured at 1400 degrees Fahr., 
8000 pounds 


aluminum 


; 
same was have a tensile 


strength of pounds per square 


and only when poured at 


1000 degrees Fahr., indicating the marked 


ntfluence of pouring 
The 


on this subject takes up the metallogra- 


temperature. 


following and concluding article 


hy and structure of cast aluminum. 


PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It | | 


Phosphorus Used for Making a Large 
Bronze Bushing 


ry , 1 ” oY 
How much phosphorus will have t 
be used for making a_ bronze ushing 
: ; rica 
veighing approximately 300 pounds 


uld ( 


scrap 


The metal mixture sh 


RAP | pe _ 
COMMON Vellou Orass 


amount of 


way in yellow 


A very small phosphorus 


will go a long brass scrap 


since itis not considered advisable to add 


this element to such metal. However, 
in some cases it may aid in obtaining 
1 casting free from porosity and _ this 


We sug- 


ounces of 


may be such an_ instance. 
that 


phosphor-copp¢ r be added to 100 pounds 


gest not more than 2 


of scrap, or if stick phosphorus is em- 


ployed, toss a piece, about 1 inch long, 
onto the surface of the metal and in- 
corporate it into the bath by stirring. 
If you have had no experience in hand- 
ling stick phosphorus, we do not advise 
that vou do so, ce phosphor-coppet 
and phosphor til i] be used much 
more safely. 
The addition of a ce of phos 
rus to yellow. bras sometimes 
lvantage, although mor than a 
trac pn to -0.5 per cent hable to 
caus yrosity. However, n 0.5 
per « has bee exceeded, cast 
ings W be sound and_ their Iness 
i! creas¢ Phos] 1 vell \\ iss 
requires ‘ial |} vledge in |} ng 
which will be difficult to c e) 1e1 
han by act ( nstt ! r 
than 25 yea Q sphorized \ 
brass was used extensively as a < 
substitute for hard brass as it ed 
tin and if such is the case in this in 


stance, it will be necessary to add more 
than 0.5 per cent phosphorus. Great 
care should be ‘exercised to pour the 


etal at as low a temperature as possible. 


Casting Bronze-Veneered Cast Iron 


Gear Blanks 


We would like a formula for a bronze 
uitable for worm gears. The metal is 
cast on to an tron spider, 12 
inches im diameter, 2Y%-inch face pro- 
vided with bronse rims, and 1% inches 
thick. We have cast several of these, 
ut all have cracked owing to the ex- 
cessive shrinkage. 

When casting bronze-veneered, cast 


iron gear blanks, it is customary to heat 


the cast iron center to expand it before 
it is placed in the mold, so that the 
bronze and iron will contract together 


when cooling, thereby eliminating crack- 


ing which is the cause of your trouble. 


In other shops these gears are being 
made successfully, and you will experi- 


no trouble if you will heat the 


nters before placing them into molds 
and pouring the bronze immediately 
thereafter. Hardness specifications, as a 
rule, now govern gear bronzes. which 
mtain from 10.5 to 11 per cent 
1.75 4 nt phosphorus and the balance 
ypper. This alloy, however, shrinks as 
uch as any other bronze and unless it 
s specified, no advantages are to be 
lerived from its use. The alloy which 
u have used in this instance undoubt- 
edly is satisfactory and you should over- 
come your difficulties, provided the iron 
centers are heated as was suggested 


J 


Not Adyisable to Melt Zinc in a 
Cupola 


melt from 500 to 600 
pounds of sinc which is. poured behind 
steel plates of rock 
crushers to bed to hold the 
The suggestion has been 
build a_ small cupola, 
inches in diameter, for this 
place of melting the sinc im an 
iron pot set in a natural draft furnace. 
We would like to know if the loss 
through volatilization would not be con- 


1 
Frequently we 


liners or wearing 
form a 
liners in place. 
made that 
about 22 


Work iM 


We 


siderable as a result of the direct con- 
tact with the blast. ’ 
If charcoal, with a blast at a low 


pressure, is employed for melting, it 
might be possible to use a cupola for 
this purpose. However, not having ex- 
perimented along this line, we know 


nothing definite regarding the outcome 
of such a venture. Using coke or coal 
the would be 
heavy because the would 
to the 
instead of 


zinc 
metal 


for fuel, loss of 
adhere 
and would burn 


off. What would 


occur may be seen by pouring a small 


coal 
melting 


coke or 


amount of molten zinc into the coke 
bed of a natural draft furnace. There- 
fore, we do not indorse the plan of 
using a cupola for this purpose. If 


oil for melting is available, a small 


open-hearth | oil 
your 


would serve 
Setting the pot in brick- 
work with a fire box underneath, similar 
to the 
bitt 


furnace 


purpose. 


for a_ bab- 
is preferable to melting in 
draft furnace. The metal 
would be heated more rapidly with this 


Se 
wide 


melting arrangement 
kettle, 
a natural 


. Shallow firebox which could be kept 


kettle. 


closed with the fire against the 
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Flux Used in Burning Lead 


We would like to know the best flux 
to use im burning lead. In our shop 
compressed hydrogen now ts employed 
with an acetylene torch for a_ burner. 
This does good work, but we have 
noted that occasionally some oxide 1s 
deposited and we were of the opinion 
that possibly the use of a flux might 
insure its removal. 

The fluxes most generally employed 
for joining lead are tallow and_ rosin 
and heavy cylinder oil also will prove 
useful. Possibly in this instance a solu- 
tion of rosin in denatured alcohol ap- 


plied to the parts to be joined with a 


small brush, will remove the oxide. As 


this mixture is highly inflammable, it 
should be kept away from the flame 
of the torch. However, if applied to 
the cold metal surfaces, the alcohol 
will evaporate and will leave a thin 
film of rosin that will act as a flux. 
The surfaces also may be rubbed with 
a piece of tallow or melted tallow can 
be applied with a brush. Either of 
these fluxes will aid in obtaining a 


better joint on the lead surfaces. 


Difficulties in Casting Large Bronze 
Rings 

We 

rings, 28 inches in diameter, which re- 

4500 pounds of metal to pour. 

Pit holes on the surfaces of the castings 


are making manganese bronze 


quire 


and internal porosity are difficult to 
eliminate. The mixture follows: Cop- 
per, 58 per cent; sinc, 39 per cent; 
ferromanganese, 1.5 per cent; steel turn- 
ings, 15 per cent, and aluminum, 1 
per cent. The metal is melted in an 


open flame furnace and no trouble is 
experienced in securing satisfactory cast- 
ings of small size from this alloy. 
Since no difficulty has been experienced 
in securing satisfactory small castings, 
it would seem that the sand is at fault; 


either it is too fine or some addition 
is being made to it that causes this 
condition. If the sand is baked after 


the mold is made and if the bonding 
material contains sufphur, the 
will be porous. This is a 
should be investigated. For a casting of 
this size, the should be coarse 
and strong so that the mold will main- 
tain its shape and still allow the gases 


castings 
feature that 


sand 


free vent. Pitting is produced by the 
accumulation of gas between the sur- 
face of the mold and the metal. Some 
blackings will produce pitted bronze 
castings regardless of how free vent- 
ing the sand may be, because the gas 
cannot escape through the _ blacking. 


Porosity usually is caused by a reac- 
tion in the molten metal that produces 


gas. Usually this is sulphur dioxide, 


TAe FOUNDRY 


because sulphur reduces copper oxide, 
thereby forming this gas If blacking 
is being used, it should be mixed with 
molasses water and the mold should be 
well vented. The pitting indicates that 
the cause of your trouble is in the 
mold and not in the metal 


Overcoming Segregation in a High 
Lead Mixture 


fl N can We mare STINGS of a 


mtirture containing copper, 65 to 70 per 
cent; lead, 25 to 30 per cent; tin, 3 to 5 
per cent, and zinc, 1 per cent, in order 
to prevent the segregation of the lead? 

We suggest the elimination of zinc 
from this mixture as it is not beneficial 
and undoubtedly greatly increases the 
difficulty of obtaining homogeneous cast- 
ings. It is advisable, also, to add more 
than 25 per cent of lead to provide 
for loss from volatilization. If a flux 
of plaster of paris with about 10 per 


cent anhydrous borax is used, together 


with 5 per cent common salt, good cast- 


ings undoubtedly will be obtained. Use 
from 1 to 2 per cent of this flux and 
place half of the amount to be used 
in the pot with the cold metal and melt 
without charcoal. The metal should be 
raised to a fairly high temperature. 


The balance of the flux should be added 
the lead thoroughly 
into the alloy and the 
slag should be fluid at this stage. The 
remelted metal will be mixed better than 
the first melt flux 
need be can 


after has been 


stirred molten 


and, therefore, no 


used although charcoal 


be employed. 


Mixtures for Ferrules and Trolley 


Wheels 


We have been experimenting in the 
manufacture of brass ferrules, but we 
have experienced some difficulty in ob- 
taining a mixture that will run the 
castings because they are very thin. 
We make two sizes of ferrules, the 
larger being 4 inches in diameter and 
4 inches high, and the smaller, 2 inches 
in diameter and 2 inches high. We 


would like to have a mixture for fer- 


rules as well as trolley wheels. 


The following alloy will prove satis- 


factory for ferrules: Copper, 56.50 
per cent; zinc, 40 per cent: lead, 3 
per cent, and aluminum, 0.5 per cent. 
Melt the copper, add the aluminum, 
followed by the zinc and lead. The 
alloy need not smoke when poured 
Since it is fluid and will run the 


ferrules satisfactorily. 

The following is a good alloy for 
trolley wheels: 
tin, 6 per 


2 cent. 


Copper, 92 per cent; 
cent, and phosphor 
Melt in the 


tin, 
Way. 


per usual 





Yellow Brass for Ship Fit 


Is it practicable to mak 


iake brass or 
bronze metal melted in 


castings from 
ee ar ee eT 
crucivies a l WHICH 


for 


a furnace without 


employs crude oil fuel, the flame 


being applied directly onto the metal 
which is poured into clay-lined tron 
ladles? Is this method pursued to any 
extent in the United States? Wewould 
like a formula for yellow brass, suit- 
able for ship fittings? 

Metal for brass and bronze castings 


may be satisfactorily melted in oil- 


fired open flame furnaces, but the metal 
so melted should be transferred in clay- 
lined ladles in preference to crucibles, 
the ladles the heat 


because conserve 


more satisfactorily than the graphite 
pots. This practice is followed exten- 
sively throughout the United States 
To those unaccustomed to the opera- 
tions of such furnaces .some difficulties 
will be encountered that are unlike 
those of the natural drait, coke-fired 


furnaces, but if patiently studied, these 


difficulties can be readily overcome. 


The 
ture for yellow brass that casts easily: 
Copper, 73 per cent; zinc, 23 per 


lead, 2 per 


following alloy is a good mix- 
cent; 


tin, 2 per cent and cent. 
When crucibles are used, melt the cop- 
per under charcoal and add the zinc 


and other metals; stir well and pour. 


Dirty Welding Rolls 


We are making copper welding rolls 
of the following analysis: Copper, 90.86 
per cent; tin, 1.15 per cent; lead, 1.83 
per cent; aluminum, 0.52 per cent; zinc, 
5.12 per cent, and phosphorus a trace. 
We are having. considerable trouble as 
the castings will not finish up clean. 
The melter uses as a 
flux. The dross continually to 
the surface of the pot. 

Would the zinc im 
this mixture 
show pits in 

It will be impossible to make clean 
castings with the mixture as given, but 
if the aluminum is left out there should 


sal-ammoniac 
rises 
the 
aluminum 


metal in 
or the 
cause it to be dirty and 
the casting? 


be no difficulty either with porosity or 


dirt.. Aluminum does not make good 
copper castings in spite of its great 
affinity for oxygen because it drosses 


so badly. The pits in the castings are 
due to the aluminum, and better suc- 
will be enjoyed if neither alu- 


minum or silicon are employed in this 


cess 


mixture. If the mixture is too soft 
with the aluminum left out, the tin 
can be imcreased or if the zinc is 


increased by 1.5 pounds it will have the 
same effect as far as hardness goes. 

The sal-ammoniac does no harm when 
the aluminum is left out, but a little 
salt would be better and cheaper. Sal- 
ammoniac should only be used in con- 
nection with metals which melt easily. 
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HE largest plate mill in the world 
has been installed at the plant 

of the Lukens Steel Co., Coatesville, 
Pa. It will roll plates 192 inches 
wid The accompanying illustrations 
suggest some of the foundry problems 
that had to be solved in casting the 
parts for this enormous mill. On this 
page are shown sections of the cast 
stecl housing, as they came from the 
sand in the shop of the United Engi- 


eC 


neering & Foundry Co., Pittsburgh. 


Concluded n page 





nusual Foundry Practice and Numerous Problems 


The housing was so heavy it had to 
be made tn four parts. At the bottom 
of the page one ( f the 65-ton 
50-inch steel support rolls is shown. 
It was molded in a pit and poured 
from large crane ladies as shown at 
the top of this page. The mold, which 
was weighted down by the heavy 
circular flasks shown in this illustra- 
tion, was poured from one end 
through a large pouring basin. The 
work rolls of the mull, to which 
power ts applied, weigh over 30 tons, 








The Electrical Melting of Nonferrous 


etals 


How the Electric Furnace Has Developed, Its Economies 
and What It Will Accomplish in Nonferrous Foundry Work 


means Of 


NY 


which a physical or 


apparatus by 
chem- 
ical change in materials is 

produced by the dissipation 
of electrical energy in the form of 
heat, may properly be termed an electric 
furnace. This definition is broad enough 
to include the electrolytic furnace whose 
action is part electrothermal and part 


electrolytic. The essential parts of an 


electric furnace are: (1) An enclo- 
sure, usually of metal, lined with 
heat-resisting materials technically 


known as refractories, which form 
the walls, roof and bottom, and which 
hold the charge 
heat; (2) electrodes or 
for bringing the current into the fur- 
nace—if the furnace is of the induc- 
tion type no electrodes are necessary; 
holders, consisting us- 


and conserve the 


conductors 


(3) electrode 


ually of metal clamps, water cooled, 
through which the current is fed to 
the electrodes; (4) a conducting me- 


by passing 
vapor, 


dium for generating heat 
current through either (a) a 
the case 
(b) a solid, such as a carbon or coke, 
(c) a liquid, such as molten metal, or 
(d) a combination of the with 
either or both of the other two; 
(5) media for charging and discharg- 
ing whether the furnace is of the con- 
the 
type is 


as in of the electric arc, 


arc 


and 


tinuous or of intermittent 
3y continuous meant a 
nace designed for the continuous ad- 


type. 
fur- 


dition of material and removal of 
product, while the intermittent type 
is designed to receive and heat a cer- 
tain definite charge which must be 
discharged before recharging. In ad- 
dition to these parts there must be 
a source of electric current supply 
with cables and regulating devices 
Heat From Electric Energy 
Since the cost of a British thermal 
unit produced from electrical energy 
is many times greater in almost every 
instance than from the combustion of 
fuels commonly used in the metallur- 
gical industries, the question arises 
how can electric furnace compete 
with and even replace other types of 


furnaces under such a handicap? The 


answer is that the use of electricity 


has advantages which offset the hand 


The author of this article, Dwight D. Miller, 
is connected with the engineering department 
of The Society for Electrical Development, 
29 West Thirty-ninth street, New York 


cap of higher first cost per British 
thermal unit produced. 

The crux of the whole problem 
lies in the fact that the cost of heat 
energy alone as compared with the 
cost of the entire finished product 
is in many instances negligible. Many 
items enter into the total cost of 





Why Try New Methods? 


Germany its confronted by a short- 


age of nonferrous metals. Observ- 
ers who have had _ opporunity 
to inspect captured motors from 


Hun airplanes and trucks recently 
have noted the restricted 
bronze and other alloys in all bear- 


use of 
ings. Fortunately America has a 
supremacy in this regard, and 1s 
able to supply ‘the tremendous de- 
mand for alloy castings for war 
service. To maintain this suprem- 
factor which tends to 
increased production should be ex- 
amined with care, and at once 
adopted if proved worthy. In the 
accompanying article, Mr. Miller 
presents a summary of the results 
of a period of experimentation in 
the use of electrical energy for 
melting nonferrous metals. 


acy every 


The un- 
derlying principles of furnace de- 
sign, their mode of operation and 
the results obtained both under test 
and actual service conditions 
outlined. Special 
given to the 


are 
consideration 1s 
electrical melting of 
those alloys containing sinc or sim- 
ilar metals which volatilize at tem- 
peratures in the region of the melt- 
ing point of other constituent metals. 











production of which heat energy is 


only one, so that while electric heat 


may be more expensive still, if by 
its use other items, such as time 
required, space, labor, fire insurance, 
etc., are cut in greater proportion, 


producing greater quantity as well as 
improved quality, it is evident that 
electrically generated heat is cheaper 
to use. 

Another factor which tends to favor 
the use of the electrical en- 
ergy is that the supply of the fuels 
commonly used is diminishing and 
their per ton delivered con- 
stantly increasing, while in the case 


heat of 


cost 


110 


By Dwight D. Miller 


the amount available 
for commercial uses is constantly in- 
creasing while the cost per kilowatt 
hour delivered has been constantly 
decreasing even in the face of the 


of electricity, 


increase in the cost of fuels by means 


of which it is produced. From the 
inception of the electrical industry 
the cost of producing current has 


steadily decreased, especially because 
of the ever increasing development of 
waterpower and other resources. 

Heat obtained from any fuel is the 
result of the chemical 
combustion with oxygen, and to have 
oxygen we must have air. On the 
other hand heat produced from elec- 
trical energy is not the result of any 
chemical process, but simply a mani- 
festation of the energy itself in an- 
other form, the change taking place 
at high efficiency. 


processes of 


Combustion is Imperfect 


Comparisons between the heat of 
electrical energy and that produced by 
combustion are often made on the 
assumption that the combustion is 
perfect. That assumption is far from 
true; in fact complete combustion 
is rarely if ever attained in com- 
mercial practice. It must be remem- 
bered that solid or liquid fuel must 
be converted into gas and mixed 
with a minimum quantity of 
the oxygen of the air before com- 
bustion really takes place, and in’ 
order to get perfect and complete 
this air must be mixed 
in just the right proportion—a condi- 
tion not easily controlled. On the 
other hand electric heat is merely an- 
other form of electrical energy, the 
conversion taking place by means 
of the “Joulean effect” upon simply 
throwing a_ switch. - 

Dr. H. W. Gillett points out in his 
Brass Foundry Practice in the Unit- 
ed States” that the efficiency of the 
various combustion furnaces varies 
between 1.5 per cent and 16 per cent 
with a probable average of not over 
7 per cent—while Professor C. H. 
Hirshfeld in a paper recently prepared 


certain 


combustion 


for the national convention of the 
National Electric Lamp association, 
gives a number of curves showing 


the theoretical maximum thermal effi- 


ciencies possible by the combustion 
of various fuels. These are of in- 
terest mainly in showing the large 
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the higher tem- 
peratures are reached, since it is well 
known that with the large amount 
of excess air used in commercial prac- 
tice, the actual efficiencies attained 
fall far short of the theoretical. 

The efficiency of an electric fur- 
nace varies between 60 and & per 
cent depending upon the size and proc- 
When we speak of the 
thermal efficiency of any process or 
apparatus we mean the ratio between 


drop in efficiency 


as 


used. 


ess 


the heat usefully applied and the 
total heat supplied. The heat use- 
fully applied. includes the heat of 
the reaction itself as well as that 
necessary to raise the temperature 
of the charge to the desired point. 
The nearer these two factors be- 
come equal to each other the greater 
is the efficiency attained with the 
limiting possibility that all of the 
heat supplied is usefully applied 
in which case we obtain 100 per 
cent efficiency. 


Means of Imparting Heat 


There are three ways of imparting 
heat and hence three sources of loss, 


since the total heat supplied equals 
heat usefully applied plus heat lost. 
These are radiation, conduction and 


convection. 
By radiation is meant the passage of 


heat from one object to another 
through the agency of the ether 
waves. It takes place between two 
bodies at all distances apart, and 
follows the laws for the radiation 
of light. The rays proceed in straight 
lines and their intensity varies in- 


versely as the square of the distance. 
By conduction is meant the transfer 
of heat between two bodies or parts of 
a body which touch each other. By 
convection, or carrying of heat, is 
meant the transfer of heat from 
object or place to another 
the agency of any 
liquid. 

Heat is energy and manifests itself 
by vibration of the molecules com- 
posing the body under treatment. 
This vibration increases in rapidity 
as the temperature is increased and 
heat flows from.the hotter to the 
cooler surface by any one or a com- 


one 
through 


moving gas or 


bination of the three methods just 
mentioned. There is practically no 
convection loss in an electric fur- 


nace, while that due to radiation and 
conduction is comparatively small 
due to the insulating qualities of the 
materials used in the linings. 


It is evident to anyone visiting 
a brass foundry that the thermal 
efficiency of most combustion fur- 
naces must be low, as indicated by 
the shooting up of flames meaning 
large convection losses, and a cer- 
tain amount of heat being radiated. 
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Due to the manner in which the 
current is conveyed into the furnace 
and converted into heat, it can be 
confined to a area and con- 
centrated at any desired point. More- 
over, it produces heat”—that 
is heat uncontaminated any of 
the products These 
factors tend to produce a more homo- 
geneous and better quality of metal. 
Since it can be utilized in any atmos- 
phere and controlled to a nicety, both 
regarding time and temperature, the 
metal loss due to vaporization of zinc 


definite 


“clean 
by 


of combustion. 





Points Foundry Faults 
The author quotes the bureau of 
mines in outlining some of the 
faults of present-day foundry prac- 
tice and suggesting their remedies. 


He says: 

“Dr. H. W. Gillett of the bureau 
of mines has emphasized three 
points in which the present-day 


foundry practice is weak. They are 
the lack of daily furnace records 
that are exact enough to allow the 
correction of avoidable loss; a wide 
lack of technical control as shown 
by the reports of metal losses vary- 
ing from 0.1 per cent to per 
cent and fuel efficiency from 1.5 to 
16 per cent; and lack of safety pre- 
cautions against occupational disease 
with its attendant loss of efficiency 
of the workmen.” 

In the development of his analysis 
of the electric furnace, Mr. Miller 
explains the manner in which these 
faults may be remedied by the use 
of electrical energy instead of com- 
bustion heat for foundry melting. 


-- 











in an alloy as well as that due to 
fine particles being carried away by 
convection currents of the natural or 
forced drafts used with fuel fired fur- 
naces, is reduced. 


Foundry Faults 


Dr. H. W. Gillett of the bureau of 
mines has emphasized three points 
in which the present day foundry 
practice is weak. They are, lack of 
daily furnace records that are exact 
enough to allow the correction of 
avoidable loss; a wide lack of tech- 


nical control as shown by the reports 
of metal losses varying from 0.1 per 
cent to 22 per cent and fuel efficiency 
from 1.5 to 16 per cent; and lack of 
safety precautions against occupational 


disease with its attendant loss. of 
efficiency of the workmen. The use of 
the electric furnace tends by its 


nature and method of operation auto- 
matically to remedy these weak points. 
Let us see how this is accom- 





111 


plished. Take 
of records. 
tically 
the 


the first point, lack 
It is standard and prac- 
universal practice to 
power used by an electric fur- 
means of a voltmeter and 
mounted on the operating 
board from which the total input can 
recorded. In case a graphic re- 
cording instrument is used, the record 
is made automatically for the entire 
day’s run so that the amount of power 
used each minute or hour may be 
read from it. Thus a complete power 
record in this case is made without 
any effort of the operator. More- 
over since electrical energy is trans- 
formed into heat at high efficiency, 
for any given fixed conditions we 
know that the same intensity and 
amount of heat is utilized for a given 
input. What this is can be estimated 
from the fact that a kilowatt hour 
is equivalent to approximately 3415 
British thermal units. Thus two very 
important parts of the permanent 
daily record, the amount of heat in 
British thermal units and the time 
it is on, can be recorded automat- 
ically, leaving additional time for the 
operator to record other items such 
as the amount and character of the 
charge, which are for a 
complete record. 


measure 
nace by 
ammeter 


be 


necessary 


Avoidance of Loss 


Consider the second point, lack of 
technical control. The use of elec- 
tricity is peculiarly adapted to remedy 
this to a certain extent in that the 
heat of electrical energy can be util- 
ized in any quantity and at any com- 
mercial intensity regardless of the 
atmospheric conditions. Moreover, it 
can be readily controlled both as to 
time and temperature. It lends itself 
to the adoption of the continuous 
process of manufacture, the economy 
of which is recognized. A large part 
of the metal loss is occasioned 
through volatilization of the zine con- 
tent of alloys. This again is depend- 
ent upon the temperature used and 
the rate of heating as well as upon 
protection against oxidizing influence 
of air. Having found out by experi- 
ment just what these factors should 
be for a given alloy, the conditions 
which produce the best results can 
be duplicated at will on account of 
the ease, flexibility and nicety of 
control possible with electricity. 

Regarding the third point, loss of 
efficiency of the workmen due to occu- 
pational disease, here again the use 
of the electric furnace practically does 
away with the trouble, since it can 
be operated tightly closed thus avoid- 
ing the escape of poisonous vapors into the 
atmosphere. True, when pouring, zinc ox- 
ide escapes, but this is only at the end 
of the melt and occurs intermittently 








112 


so that provision can be made to draw 
hood. If 
operated with a small opening in the 


it off in a the furnace is 


spout from which the vapor simmers 


out, a hood may be located perma- 
nently just above the spout opening 
through which any vapor may escape 


into the outer air. 

Considerable experimenting on elec- 
tric furnaces for nonferrous 
now taking place. The object of this 
experimentation is to develop an elec- 
tric furnace which will have a high 
thermal efficiency and will be able to 


metals is 


handle yellow brass with -small metal 
loss. Such a furnace should 
handle various alloys as the require- 
ments of the foundry may demand 
In working out this problem simplici- 


also 


ty in construction and reliability of 
operation should take precedence 
since a furnace which will operate 


continuously without electrical trouble 
or breakdowns, although it may not 
be quite as efficient as another type 
which is 
tions and delays, will turn out more 
metal of desired for a 
given time and consumption, 
and will have the greater overall effi- 
ciency. 


subject to these interrup- 


the quality 


power 


What is really needed to solve 
this problem is a combination of elec- 
trical and metallurgical knowledge. 


It is comparatively easy for the elec- 
trical engineer to turn out a furnace 
which combines simplicity and _ relia- 
bility with high efficiency, one which 
the process 
he knows 


just how the application of this heat 


will give ample heat for 


to be performed, but unless 


going to 
alloys 


at a certain temperature is 
affect the metals 
which volatilize at comparatively low 
temperatures, the 
process will be large. this 


composing 


losses. of 
To 


knowledge is 


the metal 
avoid 
condition metallurgical 


essential. 
Avoiding Volitization 


Alloys of low zinc content or those 


that melt at low temperatures do not 
present the same difficulty as do those 
with high zinc content which must 
be poured at the higher temperatures 
Dr. Gillett has explained graphically 
the reason for this condition by means 
of a curve, this reason being that 
since alloys are poured at about 
150 degrees Cent. above their melting 


temperatures, those alloys which con- 


tain 30 to 40 per cent zinc are poured 


at a temperature but slightly below 
their boiling points with a vapor 
pressure of very nearly one atmos 
phere. This causes a _ large loss 
through vaporization. 

There are a number of investi- 


gators now at work on this problem 
is hoped that 
furnaces to 


practical com- 


and it 
mercial 


meet the various 
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conditions encountered in the nonfer- 
industries will soon appear in 
addition to those already in_ use. 
This would establish the electric fur- 


nace in the same permanent commer- 


rous 


cial position as it now occupies in the 
steel industry. Those furnaces which 
have been designed and are now under 
experimentation include the following: 


1—The Gillett furnace—patent as- 
signed to the government, department 
of interior, bureau of mines. 
2—General Electric furnace—Con- 
trolled by General Electric Co., Sche- 
nectady, .N. Y. 

3.—Conley furnace—Controlled by 
Florance & Hampton, New York. 
4—Thompson-Fitz Gerald furnace— 
Controlled by John Thompson, New 
York. 

5.—Northrup furnace—Controlled by 
\jax Metal Co., Philadelphia, Pa. 
6.—Hering “pinch effect” furnace— 
Controlled by Carl Hering, Phila- 
delphia, Pa. 

7.—Bennett furnace—Controlled by 
Scovill Mfg. Co., Waterbury, Conn. 


The Gillett furnace, invented by 
Dr. H. W. Gillett, indirect arc 
furnace so designed as to bring about 
a violent agitation of the charge by 
a rocking motion. 

While the General Electric furnace 
is considered as being in the experi- 


is an 


mental stage, one has been shipped 
to the Crane Co., Chicago. If it 
is not yet in commercial operation 


t will be shortly, handling red. brass. 


The Smothered Arc 


Furnace 
The furnace invented by Edgar F. 
Collins is what might be termed for 
the lack of a better smoth- 
arc furnace—the heating effect 
taking place both by the arc and by 
resistance. It is poured by tilting 
and designed for single, two or three- 
phase operation, on 25 or & cycles 
and is made in three sizes, 500 pounds, 
1000 pounds and 1500 pounds. That 
is, the furnace is designed for melt- 
ing these charges in one hour. The 
current is brought in through carbon 
electrodes as in the case of the arc 
For two-phase operation, the 
Scott two-phase and three-phase trans- 


word, a 





ered 


furnace. 


former connections are used and for 
single-phase work a _ single primary 
with two secondary windings, since 


two arcs are run in series. 


+ 


of voltage 


The range 
from 60 to 80 
which means 30 to 40 volts per ari 
with series. 

On side of 
two troughs in the 
are located fixed. carbon blocks. 
troughs filled 


being 


used is 


two in 
hearth are 
which 
These 


coke 


the 
bottom of 


either 


are with crushed 


the current conveyed to them 
by the movable top electrodes which 
are plunged into this material. There 
is a critical thickness of 
both 
which 


depth or 
crushed coke 
the top 


this 


surrounding 


and bottom electrodes 
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the best results. When start- 
ing up with furnace cold all the heat 
is generated by the arc, but after the 
crushed coke becomes heated it acts 
as a shunt, and provides about one- 
third the heating effect—the other 
two-thirds coming from the arc. This 
shunt action allows of quick starting 
conditions and even power distribu- 
tion after the furnace is hot. There 
is very little electrode wear nor do 
the electrodes burn to a point, in 
fact the ends of the electrodes tend 
to mushroom out since they are buried 
in the coke which becomes graphitized 
in the immediate neighborhood of 
the arc. As already pointed out there 
is a power control provided which 
regulates the input, both the voltage 
and current being held constant by 
means of contact-making voltmeters 
and ammeters, while the entire power 
input can be regulated by a rheostat. 
This control varies the arc length and 


gives 


divides the power equally between 
all the arcs. A pyrometer is in- 
stalled permanently in the furnace 
and whenever it is connected it acts 
upon the rheostat thus giving an 
accurate temperature control. 

Tests produced the following re- 
sults: When remelting red brass for 


castings, pouring at a temperature of 


2000 degrees Fahr., the power 
sumption was approximately 250 kilo- 
watt hours per ton or 12.5 kilowatt- 
hours per 100 pounds. When making 
red brass for rolling mill practice 
pouring at 2200 degrees Fahr., the 
power input was approximately 325 
kilowatt-hours per ton or 16.25 kilo- 
watt-hours per 100 pounds. The elec- 
trode consumption was 4 inches in 
length of §-inch diameter electrodes 
per 24 hours, or 1 inch per electrode. 
The efficiency ranges from 70-77 per 
cent according to size of furnace and 
skill of handling, with a power fac- 
tor of 96-98 per cent. Tests on brass 


con- 


made in the furnace showed 7 to 
8 per cent greater tensile strength 
due to the absence of oxides and 


impurities. 


A Resistance Furnace 


The Corley furnace, invented by 
William H. Hampton, is a resistance 
furnace of the molded resistor type. 
in that the charge is melted in an 
open graphite crucible which closes 
the secondary circuit. The furnace 
is supported on trunnions and _ is 


tilted by a mechanism of worm gears. 
chains and sprockets. It is balanced 
by counter weights and can be tilted 
easily. The current is brought in by 
bus bars and flexible cables, the ends 
of which are permanently connected 
to the sides of the crucible by graphite 
cement. This crucible is contained 
in a rectangular enclosure made of 
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iron plates and packed with NKiesel- 
guhr. The heating effect is obtained 
by radiation through the 
walls. The control is by hand-operat- 
ed dial switches in the primary cir- 
cuit giving varying voltages in the 
secondary, ranging from 10 to 20 
volts. This method of operation gives 
a steady load, the only fluctuation 
being a very slight one due to the 
change in the resistance of the cru- 
cible as it heats up. The furnace 
is designed for single-phase 


crucible 


opera- 
tion at prevailing frequencies. 

Some of the claims made by the 
inventor include: A construction which 
gives satisfactory control over the 
contents of the furnace excluding 
all foreign matter; accurate heat 
control; a fast melt with good prod- 
uct that is homogeneous and can 
be held close to specifications; a total 
metal loss which, including volatili- 
zation and spillings, is less than 0.2 
per cent. The furnace is designed 
to handle a crucible of 1200 pounds 
capacity or larger, and while arranged, 
as far as current carrying capacity is 
concerned, to handle 20 kilowatts per 
100 pounds melted, is capable of melt- 
ing 100 pounds of copper with 12 
kilowatt-hours input. 


A Purification Furnace 


Little information is available con- 
cerning the Thomas-Fitz Gerald fur- 
nace, invented jointly by John Thom- 
Fitz Gerald. 
It is designed for the purification 
of spelter containing deleterious met- 
als by distillation in an electric fur- 
nace, and has been tested mainly for 
the fuming of impure zinc and con- 
densing it as a highly refined metal. 
It is a resistance furnace of the 
reverberatory type, the heating effect 
taking place by radiation from spe- 
cially formed resistors and is reflected 


son and Francis A. J. 


to the charge from the walls and roof 
of the furnace enclosure. It is used 
in conjunction with a condenser into 
which the fumes escape through spe- 
cially constructed passages. 

Mr. Thomson advises that it is suit- 
able for melting brass and bronze, 
which can be carried on simultaneous- 
ly by subdividing the open retort; also 
that small melts of various alloys can 
be handled by crucibles set into the 
retort. For large melts the metal may 
be ladled out, tapped out or poured 
out through a spout by tilting. The 
furnace underwent a series of tests 
at the Fitz Gerald laboratories, Niag- 
ara Falls, N. Y., and was said to be 
successful in producing nearly pure 
zinc. It has never been in commer- 
cial use in this country. 

The Northrup furnace, invented by 
Prof. Edw. F. Northrup,  Prince- 
ton University, has been under devel- 
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opment for the past year during 
which time cofisiderable data have 
been obtained. This furnace is a new 
departure in furnace design and oper- 
ation. It is designed to handle almost 
any kind of metal, and uses an oscil- 
lating current at high voltage, being 
stepped up to 10,000 volts. The os- 
cillations are producéd by discharges 
from a condenser and the energy con- 
ducted to a _ series of closed coils 
which are mounted concentrically and 
These 
coils completely surround a cylindri- 


insulated from each other. 


cal crucible in which the charge is 
melted. Professor Northrup gives the 
following description: 


“Briefly, the furnace may be de- 
scribed as an induction furnace which 
operates without iron cores or inter- 
linkage of magnetic with an electric 
circuit. The induction is produced 
directly upon a crucible in which can 
be melted either conducting or non- 
conducting materials. This result is 
obtained with oscillatory current. The 
furnace operates on two-phase with 
balanced loads on the two phases. 
A 20-kilowatt furnace will melt 45 
pounds of brass scrap in 35 minutes, 
starting from the cold. Temperatures 
as high as 1600 degrees Cent. are 
obtained. The furnace is adapted 
to make melts in vacuum, and is now 
being used by the writer for melting 
both glass and electrically conducting 
materials.” 


So far as the writer is aware noth- 
ing at present is being done with 
furnace. 
The furnace has been fully described 
in the technical press both by Mr. 


the Hering “pinch effect” 


Hering and others. There is no infor- 
mation at all as yet available relative 
to the Bennett furnace of the Scovill 
Mfg. Co. Presumably it is being de- 
veloped by this concern with the aid 
of Hugh L. Thompson, consulting 
engineer, Waterbury, Conn It will 
be interesting to mote whether as 
these various furnaces are put into 
commercial use, they actually meet 
the claims which have been made on 
the basis purely of design or as the 
result of experimental tests conducted 
under laboratory conditions. 
Furnaces in Actual Use 

The furnaces that are in actual 
commercial use for handling copper- 
zine alloys include: 


1—The Ajax-Wyatt furnace—Con- 
trolled by the Ajax Metal Co., Phila- 
delphia, Pa. 

2—The Foley furnace—Controlled 
by Charles B. Foley, Inc., New York. 

3—The Baily furnace—Controlled 
by the Electric Furnace Co. of Amer- 
ica, Alliance, O. 

4—The Rennerfelt furnace—Repre- 
sented by Hamilton & Hansel, New 
York. 

5—The Snyder furnace—Controlled 
by the Industrial Electric Furnace 
Co., Chicago. 

6.—The Hoskins furnace—Controlled 
by Hoskins Mfg. Co., Detroit, Mich. 
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The Foley furnace was_ invented 
by Charles B. Foley and while patent 
applications have been made _ the 
writer is unaware of any patents hav- 
ing been issued up to the present 
time. Mr. Foley states that there 
are four furnaces at the Bristol Brass 
Co., Bristol, Conn., one of 1000 
pounds capacity and three of 3000 
pounds capacity. 

The Baily furnace after establish- 
ing its position for the heat treat- 
ment of metals has now likewise es- 
tablished itself for melting alloys and 
metals in the nonferrous field. This 
furnace is a resistance furnace of the 
reverberatory type, which uses the prin- 
ciple of heat reflection. 

In connection with the other three 
furnaces in use, Rennerfelt, Snyder 
and Hoskins, it can be said they are 
indirect arc, direct arc and resistance 
types respectively. They have been 
fully described many times and are no 
doubt well known in both the ferrous 
and nonferrous fields. 

The Hoskins furnace is sold mainly 
for work of an experimental nature. 


Leaded Bronze Charge 


The only installation of Snyder 
furnaces handling nonferrous metals 
of which the writer is aware is that 
at the Chicago Bearing Metal Co., 
Chicago. Two furnaces are installed 
rated at 400 kilowatts each taking 
approximately 750 kilovolt amperes, 
single phase, 60 cycles, directly from 
a 12,000-volt line. The secondary 
line voltage is 220 with an operating 
voltage from 120 to 160 volts depend- 
ing upon conditions. The power 
factor is in the neighborhood of 60 
per cent. The furnaces have a Ca- 
pacity of about 2000 pounds of metal 
per heat and the average power con- 
sumption not over 300 kilowatt hours 
per ton. 

These furnaces operate 24 hours per 
day, Sundays excepted, and handle a 
heavily leaded bronze such as is used 
for railway car and locomotive bear- 
ings. The composition of the metal 
is approximately 75 per cent copper 
and the balance lead, tin and miscel- 
laneous impurities in that order of 
importance, the lead running about 
15 per cent. The metal is poured 
at approximately 2100 degrees Fahr. 
and while the metal loss is fairly high, 
mostly lead and some copper, the 
company saves about $12,000 net per 
month. The high metal loss follows 
naturally from the use of a direct 
arc furnace, since it is bound to 
produce a superheated top layer in 
the bath. 

A 660-pound Rennerfelt furnace is 
in operation at the Gerline Brass 
Foundry Co., Kalamazoo, Mich. There 
is also a 1200-pound furnace at the 
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Philadelphia mint, and two more 

l-ton capacity each will shortly be 
in operation at the Chicago bearing 
Metal Co.’s_ plant. These furnaces 
:; 


are all designed for two-phase three- 


wire operation. 
The furnace at the 


mint has only been in 





a short time so that 
not available as yet. It handles penny 
stock and cupro-nickel. The penny 
stock is composed of 95 per cent 
copper, the other 5 per cent being 
made up of zinc and tin. The cupro- 
nickel is composed of 75 per cent 
ny 


copper and 25 per cent nickel. Three 
heats per day are made pouring the 
penny stock at approximately 1950 
degrees Fahr. and the cupro-nickel at 
F 





about 2:00 degrees Fahr. The min 
has also handled some French and 
Italian coins composed of almost 
pure nickel, the’ lining standing up 
very well although the melt was at 
a high temperature. A ganister bot- 
tom with silica brick linings was 


used. 
Red Brass and Enamel Tank 


The furnace at Gerline Brass Foun- 
dry has been handling red _ brass, 
enamel tank (one-half red and one- 
half yellow brass with not over 22 
per cent zinc content), and monel 
metal—but not much_= success was 
attained with yellow’ brass ingots. 
Yellow brass borings could not be 
handled at all. This was to be ex- 
pected, since neither the direct nor 
indirect arc type of furnace is suited 
for handling alloys containing metals 
which volatilize at low temperature 
unless some method is provided for 
overcoming the superheated top layer 
oi the charge. 

Some difficulties with the lining 
were encountered on the monel metal 


heats, which. however, might be at- 
tributed to lack of skill in operation 
The metal was melted to a very high 
temperature, around 3000 degrees 
Fahr., in order to pour intricate cast- 


ings and the furnace was over-pow 


ered. This would em to be borne 

out by the fact that nickel was suc- 

cessfully melted at 1 Philadelphia 
on the same lining that used in 
furnace. 

It will be noted that very little use 
is made of the pyrometer t record 
ing the temperatures of melts. This, 
in the opinion of the writer, is mis- 
take since the primary object the 
use of tl electric furnace is to rt 
duce meta losses by more ac ate 


control. In attaining this object the 
conjunction 


with either an indicating or record- 


thermocouple used in 


ing instrument for measuring tem- 
peratures is of extreme importance 
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Piecework Rates for Grinding Gates 


° 
and Risers from Steel Castings 
By F. R. Zimmerman 

Piecework rates recently were ap- 
plied successfully to the work of clean- 
ing steel castings on the basis of the 
amount of material removed. The cast- 
ings were of miscellaneous character 
weighing from '% to 10 pounds each, 
and it was found impracticable to set 
individual rates on the various patterns. 
However, a series of tests showed that 
the time required to grind down the 
stubs left after breaking off the gates 
and risers was practically proportional 
to the weight of metal actually re- 
moved, the handling time being of very 
little consequence. A balance scale was 
used to classify the castings by weigh- 
ing a few of them before and after 
grinding and results showed that an 
ordinary workman, grinding at average 
cutting speeds on a large sized wheel, 
could remove about one ounce of steel 
in two minutes. 

The application of this method of 
payment was found to be an entirely 
practical solution to the vexing problem 
of wages and resulted in an increase in 
production, in this case, of at least 300 
per cent by the payment of a rate per 
ounce, such that the best workmen were 
able to make from 30 to 40 per cent 
more than previously. The foreman of 
the cleaning department classified the 
castings on an ordinary beam scale, 
which was graduated to sixteenths of 
an ounce. In doing this he would 
weigh several of the castings at one 
time, before and after grinding, and 
the fairness of the method appealed 
strongly to the workmen. An attempt 
had previously been made to set rates 
by timing the grinding of a few cast- 
ings of each pattern, but this was 
found to be an unreliable test, and in 
fact, the cause of considerable contro- 
versy. 


Satisfactory Results Obtained 


In handling the. castings, the work- 
man used ordinary pressure in holding 
them against the cutting face of the 
grinding wheel. A steady rest was sup- 
plied, and the castings were kept on a 
bench at the back of the workman 
Some variation, of course, was natural. 
and where the weight of the metal re- 
moved was small, say 1/16 ounce, the 
workman could not maintain a_ rapid 
pace, due to the time required to pick 
up and replace a casting. Nevertheless, 
hese conditions averaged about the 
same so that a-satisfactory balance was 
naintained. Points representing num- 
erous tests plotted on a sheet of cross- 
section paper, on which _ horizontal 
spaces were proportional to the time 
required and. vertical spaces to the 
weight of metal removed, fell prac- 
tically on a straight line with a varia- 
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tion of not more than 35 per cent 
either way. This curve, of course, was 
applicable only to the existing condi- 
tions and had no other value as there 
were several variables, such as_ the 
force with which the workman pressed 
against the wheel, which were not held 
determined. 
Nevertheless, there was a direct rela- 
tionship between the weight of metal 
removed and the time required to per- 
form the work by a workman exerting 
his best efforts. It is probable that this 
system could be applied in a number 


constant or accurately 


of other cases, tests being made to de- 
termine the rates applicable and the 
probable variation in results to be an- 
ticipated. 


The Manufacture of Fuse Bodies 
By C. A. Hill 

In the January issue of THE Founnpry, 
page 27, was published an _ inquiry 
regarding the production of fuse 
bodies in permanent. molds. At the 
beginning of the war many shops 
tried to produce these parts by this 
method, but in no case were they 
successful. While a mixture of 90 
copper and 10 aluminum might be 
employed, if great care is exercised; 
nevertheless, fuse bodies made in this 
way are inferior to yellow brass forg- 
ings. The metal mixture costs sev- 
eral cents a pound more than yellow 
brass and the surface of the casting 
is rough and will cause high rejec- 
tions as a result of surface defects. 
In addition, a greater finish allowance 
must be provided with a consequent 
higher first cost. This adds to the 
cost of machining because of the in- 
creased amount of the metal to be 
removed and, furthermore, on account 
of the fact that the mixture used for 
the castings is harder to machine 
than the yellow brass employed in 
making the forgings. It is possible 
to meet the most exacting physical 
specifications with forgings of this 
kind without sacrificing other quali- 
ties. In the last two years we have 
made millions of forgings for fuse 
parts and I am sure that during this 
period we have purchased and melt- 
ed at least 50 carloads of chilled cast 
fuse bodies and probably as many 
more that were cast in sand. 


According to a _ British patented 
process for the utilization of alu- 
minum skimmings and dross, the ma- 
terial first is picked over to effect 
the removal of visible metal: then 
the residue is crushed and washed 
with water to remove soluble salts: 
it is then treated with carbonate or 
hydroxide of soda, by either a wet or 
dry process, for the purpose of pro- 
ducing sodium aluminate. 





CIPCO is not Utopia. It is 
Ala., 
up around 


suburb of Birmingham, 


which has grown 


a cast iron 


success depends. It is 


and by carrying into 


characterized an indus- 
trial community—but it 
is more. Not mere 
welfare, but fraternity 
has been sought and 
this spirit has been fos- 
tered and attained 
among it inhabitants. At 
this community the 
American Cast Iron 
Pipe Co. daily converts 
more than the output 
of a modern blast fur- 
nace into castings. Here 
more than a_ thousand 
employed, 
three-fourths negroes, 
into whom  has_ been 
instilled the spirit that 
the success of manufac- 
ture depends on them, 
regardless of how in- 
significant may be their 
tasks. The reciprocal 


men are 


pipe 
where the human element is considered 
the basic factor upon which 
the 
of the owners and operators of this 
plant that a man _ expects, 
right to expect, something 
the sum he gets in his pay 
execution 
conviction Acipco has been made pos- 
sible. Lacking a better term it may be 


Fig. 1—Section of One of the Pipe Casting Pits in the Foundry of 





the American Cast Iron Pipe Co., Birmingham, Ala. 


is the Shake-out Grating and at the Right is a Large, Double Sand Bin 


and has 
more than 


foundry 


industrial 
conviction 


envelope, 
this 


spirit of the company is its  un- 
limited 
trials and tribulations, and it stands 


interest in their troubles, 
ready at every turn to give them aid 
if they are worthy. And fraternalism 
has welded employer and employe into 
a mighty and efficient industrial force. 

With tradition in the discard in its 
relations with its employes, the com- 
pany likewise has consigned it in the 
operation of its plant. The industrial 
and technical philosophy of Acipco is 
simplicity itself. “Nothing is impossible 
of achievement,” expresses it completely. 


FIG. 2—SHAKING-GUT CAST IRON PIPE BY OPENING 


FLASK. 


THE SAND FALLS 
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In the Foreground 


This is the spirit that successfully de- 


veloped the 


16-foot cast-iron pipe in 


this foundry several years ago. A more 


recent innovation is the use of hot 


metal from a neighboring blast furnace, 
which is mixed with the cupola metal 
in varying amounts to obtain the speci- 
fied analysis for cast pipe. That sound 


pipe could not be produced in greater 


than 12-foot 


lengths was one of the 


many traditions of pipe foundry prac- 


tice. Its advantages never were ques- 


tioned, but the 


fact that it had never 


been made before seemed sufficient rea- 





THE HINGED 


INTO THE GRATING SHOWN IN FIG. 1 


son for not producing 
it now, until the prob- 
lem was solved by this 
company. Sizes from 
4 to 12 inches are be- 
16-foot 
lengths effecting a sav- 


ing made in 


ing to the purchaser of 
25 per cent in bells 
and a reduction of one- 
fourth in number of 
joints. The reductias 
in the cost of labor 
and material in laying 
16-foot pipe as com- 
pared with the _ estab- 
lished standard -of 1? 
feet, is estimated to 
be about $2.75 per ton 
under prevailing condi- 
tions. Furthermore, the 
lessened number of 
joints makes a more 
efficient pipe line. Owing 
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to the favorable location 
of the foundry in the 
heart of the Birming- 
ham iron producing 
district, where it is 
practically surrounded 
by blast furnaces, the 
use of direct metal 
with cupola iron was 
facilitated. Introduced 
at a time when record 
prices were prevailing 
for coke, the fuel 
economy was consid- 
erable when spread 
over approximately 70 
tons of iron daily, none 
of which had to be 
remelted with coke. 
Even at today’s prices 
for coke, the saving 
is considerable and the 
success of the venture 
has been proved. A 
tremendous sand -pre- 


paring and conveying 
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Operations are carried 
on in  9-hour _ shifts 
and the task system 
prevails. By this plan 
of operation, when a 
shift has done a given 
amount of work the 
men are at liberty to 
go home, but if a 
shift works sufficiently 
fast and efficient and 
produces more than its 
alloted task, each man 
on the shift is paid a 
pro rata bonus on each 
extra pipe, according 
to his regular rate. 
On the other hand, if 
the output of the shift 
falls below its allotted 
task, no reduction is 
made from their wages. 
The task system first 
serves as-an incentive 
for the men .to com- 
plete their task and to 


cece FIG. 3—-DRAWING FOUR PIPE FIG. 4—SETTING THE CORES Si 
plant which serves two PATTERNS IN ONE OP- IN CAST IRON PIPE we FenEVeS - Tremn Tee 
of the double pits is ERATION MOLDS ther work for the day, 


another improvement 

that must be characterized as an in- 
novation for a plant engaged in the 
manufacture of this product. 

Located on the outskirts of Birming- 
ham, the company’s property spreads 
over a total of over 200 acres, which is 
ample for the growth of the plant and 
has made possible the building of a 
model industrial community. The out- 
put of the foundry aggregates about 
120,000 tons of cast iron pipe and fittings 


FIG. 5—THE FOUR 


and special castings annually, or at the 
rate of 400 tons of pipe daily and 200 
tons of miscellaneous castings monthly. 
The pipe is cast in four, double, circular 
pits served by eight cranes and in two 
square pits where flanged and bell and 
spigot pipe are made. Two of the 
circular pits are constructed for the 
production of 16-foot lengths and two 
for 12-foot, the latter being produced 
in diameters as great as 24 inches. 


and second, it keeps 
their output at the highest possible 
point for the bonus money involved. 
The shift, while at work, is 
kept informed of its losses, so 
that these can be replaced with good 
pipe to complete the task. For example, a 
6-inch pit may have for its task 103 pipes 
per shift. When the 103 pipes are made 
the day’s work is done, regardless of 
what the time may be when the task 
has been completed. If the men of the 





LARGE CUPOLAS AND THE METAL DISTRIBUTING TRACKS 





= omepmeraseonins 


COLL EEF 








March, 1918 


FIG. 6—THESE 
TYPE 


TUYERES ARE OF THE 
AND ARE RARELY SEEN IN 
FOUNDRY CUPOLAS 


make 
shift 
the 
extra 


shift care to and have time to 
additional pipe before the next 
comes on the pit, each man of 


shift receives a bonus for each 


FIG. 8—SCRAP DISTRIBUTION IN 


TAE FOUNDRY 


STEEL 
USE 


WORKS 
ON 


FIG. 7—THE 
MOLTEN 


HOT METAL 
IRON FROM 
TO THE 


BUGGY LADLE 
THE BLAST 
FOUNDRY 


DELIVERS 
FURNACE 


It 
a 


will be assumed that a 
shift $3.09 
a day, which is equivalent to 3 cents 
per pipe for the task of his shift; then 


pipe made. 
workman on 


if 10 extra pipe are made, he will 
receive a bonus of 30 cents, or a total 
day’s wage of $3.39. The task system has 


been worked out detail 


is earning 


in great and is 


THE CUPOLA IS FACILITATED BY CHARGING THROUGH UPPER DOORS 
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applied if possible to every operation. 

As previously stated, one of the 
greatest innovations made in the art of 
casting pipe, was introduced successfully 


at this plant about six months ago. 
While it involved the building of a 
hot metal track to connect with the 


mine-to-furnace railroad of the Thomas 
furnaces of the Republic Iron and Steel 
Co., this has been 
more than justified by the accruing re- 


enormous expense 


sults. Daily, four ladles, containing 
about 18 tons of hot metal each are 
delivered to the foundry from each of 
the four casts of one of these blast 
furnaces. The hot metal is mixed in 
the large tapping-out ladles with the 


cupola iron and fortified with a knowl- 
edge of the analysis of the metal from 
the furnace, the cupolas can be charged 
to obtain almost any desired mixture. 
Since the output of the furnace may 
vary considerably, at times from cast 
to cast, one of the chemists from the 





FIG. 


10—THE 
TIAL 


REVIVIFIER—AN 
PART OF THE 
PARING 


ESSEN- 
SAND-PRE- 
MACHINERY 


pipe plant makes a test analysis of every 
cast at the furnace. The results are 
telephoned immediately to the foundry 
where the charges are made up to con- 
form to the analysis desired for the pipe. 
In this way, the mixtures are controlled 
and small additions of the hot metal are 
made to each ladleful of cupola metal. 

Each cupola is equipped with two 
rows of six tuyeres and their unique 
construction, so far as foundry practice 
is concerned, is illustrated in Fig. 6. 
Tuyeres of this type are installed on 
cupolas furnishing molten iron to besse- 
mer steel plants to their 
known efficiency these furnaces were so 
equipped. For the purpose of facilitating 


and owing 


the distribution of scrap charges, two 
of the cupolas, Fig. 8, each have been 
provided with two sets of charging 
doors. The scrap is charged through 
the upper doors, as shown from pans 
filled in the yard. The pan, loaded 


with scrap, is elevated to the charging 
floor, where it is deposited on the high 
platform car illustrated, which raises 
the lip of the pan to a level with the 
lower sill of the charging door. One 
end of the pan is engaged by a hook 
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FIG. 11—SIDE ELEVATION 
suspended from a trolley and. the charge 
is dumped into the cupola. 

Aside from maintaining a high stand- 
ard of metal the saving in the cost of 
melting approximately 70 tons of metal 
daily was no small economy when coke 
was selling at $16 a ton and was ob- 
tainable only spasmodically. Figured 
on a fuel ratio of 1 to 10, which is the 
practice at this plant owing to the long 
runs of the cupolas, the saving is 7 
tons of coke per day or $112 with coke 
at $16. 
owing to 


This is now considerably less 

the fixing of prices the 
government on a much lower basis. 
The specified analysis of the metal for 
cast iron pipe follows: 


by 


Per cent 
EEE richie da diese eck 1.75 to 2.00 
ON ares wns wo a aya'g ac’ 0.06 to 0.12 
PROGDMORUE 6 ocn< ccccdeae 0.80 to 0.90 
DEO kieccceeteuas 0.40 


Temporarily, at least, it is not in- 
ténded to increase the consumption of 
hot metal, but 


plans are under con- 
sideration which will further advance 
and improve this practice materially. 


A view of one of the hot metal ladle 


OF THE SAND REVIVIFIER 

it is delivered to the foundry is illus- 
trated in Fig. 7. For pouring the metal 
into the cupola ladles the back end is 
tilted by a chain operated by a trolley. 
Metal melted in four cupdlas of 
large size, two being 84 inchés in diam- 
eter, and two, 72 inches. ince the 
plant is operated two shifts, two of the 
cupolas are in blast from 5 a. m. to 
3 p. m., and the other two from 5 p. m. 
to 3 a. m. This makes a total of 10 
hours for each furnace, and notwith- 
standing the duration of the heats no 
difficulty is experienced from the stock 
hanging in the stacks. The cupolas are 
slagged continuously, a practice that 
may be followed to advantage by foun- 
drymen making long heats. A view of 
the four cupolas is illustrated in Fig. 5, 
which shows the tracks for distributing 
the metal and the switch at the side 
leading to the depressed track where 
the hot metal charges are obtained. 


is 


Contributing to the efficiency of the 
foundry in the production of an im- 
proved quality of pipe and in the re- 
duction of casting losses, is the sand- 
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FIG. 


12—PLAN VIEW OF THE SAND REVIVIFIER 
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FIG. 13—THE SAND-PREPARING PLANT AND DUST ™ FIG. 14—-THIS DOUBLE SAND BIN SERVES TWO CASTING 
ARRESTER PITS 
FIG. 15—UPPER RUN OF THE FLIGHT-CONVEYOR. FIG. 16—SAND BIN EQUIPPED WITH GATES FOR DIS- 
ELEVATOR DISCHARGES SAND INTO THE CHARGING CONTENTS INTO THE PADDLE- 
REVOLVING SCREEN CONVEYOR-MIXER 
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the four double casting pits now are 
being served in this way and all of the 
difficulties involved in tempering and 
handling so great a volume of sand as 
used in a pipe shop have practically 
been eliminated by this equipment which 
was installed by the Link-Belt Co., 
Chicago. One of the chief obstacles to 
the success of sand conveying machin- 
ery in continuous or semicontinuous 
casting plants is the inability to return 
the material to the molding floors in a 
sufficiently cool condition for repeated 
use, and in a pipe foundry, where the 
sand is heated to redness when shaken- 
out, this problem is an unusually diffi- 





FIG. 
NEATH THE 


17—REVOLVING FEEDERS UNDER- 


SHAKE-OUT HOPPERS 
cult one to solve. This equipment, how- 
ever, has been constructed sufficiently 
large in all of its parts to allow an 
ample period to elapse from the time 
the sand falls into the shake-out hopper 
until it is returned to the molder to 
enable it to cool and be in prime condi- 
tion The sand makes a 
complete circuit in about 24 hours and 
its cool condition when delivered to 
the floors is greatly appreciated by the 
men, particularly in this southern climate 
in the summer time. 


for ramming. 


A complete layout of the sand-handling 
and preparing machinery, showing its 
relation-to the two double pits which 
it serves, is presented in Fig. 9. Briefly 
described, the hot sand falls into shake- 
out hoppers over which the flasks are 
opened, the pipe being skidded on horses 
to the cooling racks. The hoppers have 
gratings at the floor level to prevent 
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FIG. 18 





PREPARED SAND IS DELIVERED TO BINS BY THE OVERHEAD 


CONVEYOR 


clamps, etc., from passing through with 
the sand which is very hot and is deliv- 
ered by automatic feeders into a recipro- 
cating conveyor. Some water is added 
to the sand in the conveyor to cool it 
and reduce the dust. The sand is de- 
livered to the sand-preparing house, 
where it is discharged into a special 
elevator and this, in turn, deliyers it 
to’a hexagonal screen that removes any 
small pieces of iron or other foreign 
matter which might have passed through 
the grating over the shake-out hoppers, 
and drops the sand into a bin. From 
the latter it is fed, as required, into a 
paddle mixer, to which the _ proper 
amount of claywash is added to impart 
the proper temper to the sand. The 
paddle mixer delivers it to an inclined 
flight conveyor which feeds the tem- 
pered sand into a revivifier where it is 


aerated and thoroughly mixed. Any re- 


maining clods of sand are broken up 
and a thoroughly mixed product is 
delivered to the storage bins in front 
of the pits where the molds are rammed. 
These bins are provided with a series 
of over-cut gates extending across the 
whole front, so that the sand can be 
delivered wherever most convenient 
the men who shovel it into flasks. 


for 


The proximity of the larger double 
sand bin to the adjoining casting pits 
is illustrated clearly in Fig. 1, and in 
the foreground is the grating through 
which the sand falls into the shake-out 
hopper. The operation of shaking-out 
a pipe onto the horses is shown in Fig. 
2. After knocking off the clamps, the 
longitudinally-hinged flask is opened by 
crane hooks engaging loops on either 
side, dropping out the pipe casting and 
thé molding sand. 

A plan the 


view, of sand-handling 





FIG. 19—END OF RECIPROCATING 


CONVEYOR AND BOOT OF ELEVATOR 
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machinery, together with a longitudinal 
section and an end elevation, are shown 
in Fig. 9. It will be noted that the 
three shake-out hoppers under each grat- 
ing are equipped with revolving feeders 
that have a capacity of 20 cubic yards 
per hour. The reciprocating conveyor 
which travels in a concrete tunnel un- 
der the foundry floor, is about 160 
feet long. The 24 x 10-inch flight con- 
veyor which travels overhead at a height 
of 32 feet above the foundry floor 
4 operates at a speed of 45 feet per 
+ minute and has a capacity of 20 cubic 
yards per hour. Each of the two double 
casting pits is served by two sand bins 
with a capacity of 35 cubic yards each. 








ee ee Ceres 





a 


Pe TE 


Between the two pits is the double bin 
illustrated at the right in Fig. 1, and 
an enlarged view is shown ‘in Fig. 14, 
which clearly outlines the construction 
of the over-cut gates. 


ems 


One of the most essential features 

of the sand-preparing machinery is the 

) revivifier. The used sand which has 
been returned through the reciprocating 
conveyor, elevator and screen, to the 








storage bins over the mixing machinery, 
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20—EVERY COMFORT FOR THE NEGRO EMPLOYES IS PROVIDED BY THESE HOUSES; FIG. 21—THIS IS A FIVE. 


ROOM COTTAGE IN THE NEGRO SECTION THAT RENTS FOR $15.00 PER MONTH; FIG. 22—ONE OF THE 
STREETS OF THE NEGRO VILLAGE WHICH HAS BEEN NEWLY LAID OUT TO PROVIDE 
FOR NEW EMPLOYES 
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gates, into the paddle conveyor mixer 








where a_ suitable combination of clay 
and 














mixed before 


it drops to the inclined conveyor that 


is added and 


water 
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delivers it into the receiving hopper of 
the revivifier. Fig. 11 is a side eleva- 
tion of the revivifier, Fig. 12 is a plan 
view, and the enclosed machine with a 

























chute leading into it from the sand 





receiving hopper is illustrated in 
Fig. 10. 


The main shaft of the revivifier oper- 


a Oe 


ates at 800 revolutions per minute and 
is equipped with flat steel beater arms, 
set at such an angle that they drive 
two streams of sand forward across i 


Fe at a ee a 


each other and across the center line 
against the curtain of suspended, ™%-inch 
round rods, staggered in four rows in 
a position which does not permit any 
particles to pass through in a straight 
line. The violence of impact breaks 
any remaining lumps of sand, the open 
curtain of rods prevents the formation 
of currents of air swirling around the 
shaft and the streams of sand crossing 
each other thoroughly mix the particles. 











To prevent moist sand from accumu- 
lating on the rods and on the inside of 





























FIG. 23—STREET SCENE IN THE VILLAGE FOR WHITE EMPLOYES. THE HOUSES ARE OF A SUBSTANTIAL 
CHARACTER AND PROVIDE EVERY FAMILY COMFORT; FIG. 24—ONE OF THE MORE PRETENTIOUS 
HOUSES OCCUPIED BY ONE OF THE PLANT EXECUTIVES; FIG. 25—REAR VIEW OF A ROW 
OF HOUSES IN THE NEGRO VILLAGE. THE BACKYARDS ARE AMPLE IN SIZE FOR 
VEGETABLE GARDENS FOR ONE FAMILY 





the casing, it is so ar- 
ranged that the casing 
and suspended rods 
shall 


receive 10% jolts 


per minute, by hinging 
the rear of the casing. 
The front end is raised 
by cams’ and dropped 
on a wooden bumper at 
every turn of the cam- 
shaft. The bottom of 
the casing being open, 
discharges the prepared 


sand onto a conveyor 
which delivers it to 
storage bins. Fig. 13 


is a view of the sand- 
preparing plant, built 
outside of the foundry. 
It rises to a height of 
over 60 feet. The dust 
collector, extending 
above the top of the 
house, is in the fore- 


ground. The upper run 


of the flight conveyor-elevator 1s 
illustrated in Fig. 15; it dis- 
charges into the revolving screen over 
the sand bin. At the foot it receives 


from the casting pits by 
a reciprocating conveyor. Fig. 16 is 
the sand bin provided with gates for 
discharging into the paddle conveyor- 
mixer. It delivers the sand to an in- 
clined apron conveyor which 
molding-sand revivifier. The 
feeders that deliver the sand to the re- 
ciprocating conveyor from the _ shake- 
out hoppers are illustrated in Fig. 17, 
and Fig. 18 is a section of the overhead 


sand brought 


feeds the 
revolving 


conveyor that takes back the sand from 
the revivifier to the bins at the casting 
19 is the boot of the elevator 
that delivers the sand to the hexagonal 


pits. Fig. 


screen from the end of the reciprocating 
conveyor in the concrete tunnel shown. 
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FIG. 26—THIS MEDICAL DISPENSARY OPERATING ROOM WOULD 


GRACE ANY METROPOLITAN HOSPITAL 


In conjunction with the pipe shop, a 
large foundry is operated for the pro- 
duction of fittings, special castings, etc. 
It has an output of approximately 200 
tons per month. Operations are facili- 
tated and economies effected by the use 
of cast-iron flasks shaped to conform to 
the contour of the castings made in them, 
thereby reducing the amount of sand 
required and embodying the other well- 
known advantages of such metal equip- 
ment. Special been 
devised to expedite the molding, core- 


making and _— shaking-out 


rigging also has 


operations. 


These rigs reflect great ingenuity in 
their design and construction. Jar- 
amming machines are employed for 


molds and the flasks are 
with roll-up hinges 
drawing of the 


and the closing of the 


making the 
equipped 
facilitate the 


which 
patterns 


molds. In Fig. 
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32 is illustrated a green 
sand mold and core 
for a tee made in a 
roll-up hinge flask and 
a floor of such molds 
in process of shaking- 


31. The operation of 
jar-ramming a fitting is 
shown in Fig. 34. A 
frame is set on top of 
the flask for holding 
additional sand _ while 
ramming and this large 
jarring machine is em- 
ployed for shaking out 
the flasks, as shown in 
Fig. 33. - A cast-iron 
frame is set on top of 
the table, being recessed 
at the corners for di- 
recting the flow of sand 
to the floor. The oper- 
ation of uncovering the 
molds is as speedy as 
it is simple. After removing the clamps 
from the flasks, two molders pass, two 
chains from the crane underneath the 
corners of the cope flask, and in suc- 
cession they place the lifted cope from 
one flask onto the neighboring flask 
from which the cope is to be lifted. 
This operation is repeated until the 
chain slings are filled, the number be- 
ing measured by the size of the flasks. 
In Fig. 31, it will be noted, three cope 
flasks are in the slings. ready to be 
conveyed to the jar-ramming machine 
for shaking-out and the castings that 
have been uncovered are in the fore- 
ground. 

The method of making the cores for 
fittings is another interesting operation. 
The hinged core boxes are set on cast 
iron frames where the cores are rammed 
by hand. In Fig. 35 the core box for 





FIG. 27—THE DOMESTIC SCIENCE SCHOOL 


BUILDING FIG. 


IN THE NEGRO VILLAGE 


28—ANOTHER STYLE OF ARCHITECTURE IN THE 
NEGRO VILLAGE 


out is illustrated in Fig. 
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FIG. 29—A BATTERY OF OVENS FOR DRYING PIPE CORES. 


OUT 


a tee is in open position for making 
the core. The cast iron core arbor is in place 
and after ramming both halves, the core 
box is closed and the upper half is 
rolled back into its original position, as 
illustrated in Fig. 37. The bottom half 
of the core box then is lowered by 
withdrawing the pin, A, Fig. 37, and 
the core is supported at three points 
by the extensions B, on the frame, 
which contact with the cast iron core 
arbor. In this illustration, and also 
in Fig. 36, only two of these lugs can 
be seen. Fig. 36 is a view of the core 
supported after the lower half of the 
box has been dropped. To prevent the 
top half of the core from dropping out 
while it is being rolled over, the lower 
half is raised in a vertical position and 
the entire core box and rammed core 
are lowered back onto the pin, A. One 
of the openings through which this sup- 
porting pin passes, and after its with- 
drawal, is shown at C, Fig. 36. 

The kinship that exists between the 
man who employs and the man who 
works receives full recognition at the 
plant of the American 
Cast Iron Pipe Co. Y , 
Three-fourths of the j “— 
laborers in this shop are 
negroes who have been 
found to be as dependa- 
ble as any class of 
labor, and in making 
them so, the pick-handle 
method never has been 
employed. Probably in 
no line of work will 
men get as dirty as in 
a pipe foundry and the 
bathhouse provided for 
all of the employes is 
liberally patronized. 
During a period of 12 
months, from Oct. 1, 
1915, to Sept. 30, 1916, 
the negro employes 
took 166,477 bathes and 


7 


the white employes, FIG. 30—ONE OF THE MANY BENCHES FOR MAKING PIPE CORES 
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25,753. It is claimed -that with the 
negroes the bathing habit is infectious 
and is communicated to their families 
and friends. Medical and dental service 
is provided for every employe and his 
family on a co-operative basis and every 
applicant for a given a 
If any 
might en- 
other employes, 
the applicant is refused a position. The 
medical rendered is in strik- 
ing contrast to that of the _ tradi- 
tional company doctor. It insures the 
men and their families medical atten- 
tion which they would never get other- 
wise. The men are kept in good health 
and at a high degree of efficiency. A 
benefit association is 
which the 


position is 
thorough physical examination. 
present. that 
danger the health of 


condition 1s 


service 


maintained into 
company pays an amount 
equal to the dues of its employes. 
Benefits are paid for ‘illness, injury and 
death and are awarded by a board of 
trustees elected from among the ranks 
of the workmen. 

To encourage the white employes to 
own their own homes, a real estate 
Qi 
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THE TOPS ARE REMOVABLE TO PERMIT OF LIFTING 


THE CORES ON TRAYS BY A TROLLEY HOIST 


department is conducted which finances 
these operations and constructs their 
Branches of the Y. M. C. A. 
for the white and negro workmen are 


houses. 


maintained with paid secretaries, where 
restaurants are open night and day to 
serve meals at cost. Free moving pic- 
ture shows are given twice weekly and 
religious, athletic activities 
are promoted and organized. An ex- 
tension to the present Y. M. C. A. 
building to cost more than $100,000 will 
be erected in the near future. A field 
secretary operating under the instruction 
of the Y. M. C. A. daily visits the 
homes of the employes, advising with 
the housewives sanitation, 


social and 


regarding 
health, economy, etc. 

Each autumn a negro zgricultural fair 
is held at which numerous contests are 
scheduled and live stock, agricultural 
and domestic exhibits are made and 
cash prizes are awarded. A branch of 
a local savings bank also is located at 
the works. A suggestion box is 
maintained and cash prizes are award- 
ed for the best recommendations. Bo- 
nuses are paid the em- 
ployes based on_ their 
That 


Acipco is being devel- 


yearly earnings. 
oped into a model town 
of fine homes under the 
auspices of the com- 
pany in indicated by 
the accompanying illus- 
trations. Wide streets 
in the sections for th 
white and negro work- 
men and their families 
are constantly being 
opened and new houses 
are being built. The 
style of architecture is 
varied to avoid the 
sameness of the usual 
type of company houses. 
All dwellings, whether 
for the negro or white 
population, are provided 
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UNCOVERING MOLDS BY LIFTING OFF COPE FLASKS IN SUCCESSION AND CONVEYING THEM BY CRANE TO 
THE JAR-RAMMERS FOR SHAKING OUT 
FIG 3 ROLL-UP HINGE ON FLASK j FIG. 34 MOLDING FITTINGS BY 
OF GREEN SAND MOLD AND MEANS OF A JAR-RAMMING 
CORE MACHINE 
FIG. 33—UTILIZING THI TAR-RAMMER FOR SHAKING-OUT AS WELL AS RAMMING 
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FIG. 35—INGENIOUS EQUIPMENT FOR 


FITTING CORES 


with toilets and baths, and to enable 
negroes to obtain greater comforts at 
lower costs than elsewhere, the houses 
are rented on the basis of $3 per room 
per month. The smallest contain three 
Recently, 
construction of 


rooms and the largest, five. 
during the period of 
a lot of 50 houses for the negroes, 
110 applications were made for these 
dwellings. 

The corner of a street in the negro 
village is shown in Fig. 20, and Fig. 21 
is a view of one of the 
houses. It will be noted 
that it is amply provid- 
ed with 
; : ‘ Wi. a " Me 
light and ventilation and a 
the spacious porch in- 


sures comfort during 
the hot summer season. 
The varied style of 
architecture is illustrat- 
ed in the view of an- 
street of the 
Zz. 


other 
negro section, Fig. 
Fig. 23 is a street scene 
in the section of Acipico 
for the white, and Fig. 
24 shows one of the 
more pretentious 
heuses of one of the 
plant executives. The 
rear view of a recently 
laid-out street in the 
negro village is illustrat- 
ed in Fig. 25. Spacious 


yards surround each 


house where a_vege- 
table garden may _ be 
maintained to provide 
for the needs of a fam- 
ily. Another house in 


the negro quarter is il- 


MOLDING LARGE FIG. 36—THE FINISHED CORE WITH THE BOTTOM OF THE 
BOX LOWERED AWAY 


lustrated in Fig. 28. A domestic science 
school building for negroes also has been 
erected recently, as shown in Fig. 27. 
A school for negroes also is being 
built. It will be turned over to 
the municipality. A community church 
is being constructed at the present time. 
The medical department includes a 
thoroughly equipped operating room, 
consultation rooms and dental parlors 
for both races, together with a drug 


dispensary. This establishment is con- 


windows for —— ital avy 
mail oe 





ducted by two doctors, one a _ high- 
class surgeon and general practitioner, 
and the other a physician; a white 
trained nurse, two negro trained nurses 
a dentist and a consulting board com- 
posed of several of the leading physi- 
cians of Birmingham also are attached 
to the medical department. 


Motive power, machinery, raw ma- 
terial and men, do not necessarily con- 
stitute industry. The element lacking 
concerns the man. Whether or not the 


other elements oper- 
ate satisfactorily, 
the man is the all-im- 
portant cog in the wheel. 
At Acipco the effort has 
been made to correlate 
all factors by instilling 
the spirit of fraternal- 
ism into the human ele- 
ment. 


In replacing grinding 
stand spindles make 
sure that they are cor- 
Stand- 
ing in front of the ma- 


rectly installed. 


chine in the operator’s 
position, the threaded 
end at the left to the 
observer should be th 
left-hand thread. 
through ignorance r 
carelessness the spindle 
is replaced wrong end 
to, the action of grind- 
ing is sure to cause the 


nut to work loose, in 


FIG. 37—AFTER THE TOP HALF OF THE CORE HAS BEEN ROLLED- 
OVER, THE TOP HALF OF THE CORE BOX IS. ROLLED 
BACK IN POSITION FOR MAKING ANOTHER CORE 


which event a_ serious 


accident often occurs. 
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Metallurgy of Cast Iron Airplane Cylinders 


British Practice 
Made That May Be Adopted Advantageously by American Foundrymen 


N a_recent issue of the 

Aerial Age Weekly, is_ pub- 

lished an interesting discussion 

of “The Metallurgy of Cast 
Iron Airplane Engine Cylinders,’ by 
F, W. Adams. The author points out 
that the most vital part of this type of 
flying machine is the engine. 

To obtain maximum efficiency, com- 
bined with strength and lightness, the 
designs of these types of engines have 
become exceedingly complicated. Parts 
of the airplane engine on which its ef- 
ficiency largely depends, and which have 
to take most of the work, are the cylin- 
ders, which, up to the present, in the 
majority of British-made air-cooled en- 
gines of the stationary type, have been 
made of cast iron. The designs of 
these cylinders have been worked down 
to such fine limits that it requires con- 
siderable skill on the part of the iron 
founder to produce a sound casting, 
fulfilling accurately the demands. of 
government specifications. 

The author, from a _ metallurgical 
standpoint, discusses how the mixtures 
and processes are regulated to give 
the best results, and also puts forward 
the reasons which, in his opinion, may 
account for some of the failures ex- 
perienced in foundry practice. 

The percentage of the constituent ele- 
ments of the iron are specified, and al- 
low of little variation, since the tensile 
strength, porosity, and shrinkage depend 
almost entirely on a correct mixture 
being maintained. A mixture is aimed 
at which will give a cylinder sufficiently 
hard to ensure a reasonable life, but 
which at the same time is machinable 
and not porous. 


Adjusting the Proportion of Carbon 


The object to be attained is to adjust 
the proportions of graphitic carbon, 
which renders the iron machinable, and 
also exerts a lubricating effect to com- 
bined carbon which gives strength and 
wearing surface to the cylinder. The 
importance of this will be realized on 
considering what excessive wear the 
cylinder experiences in actual service, 
and how short its life would be if 
these relative proportions are not main- 
tained. In connection with this it might 
be advantageous for cylinder makers to 
conduct experiments with suitable met- 
als, such as nickel, titanium, etc., with 
the view of producing more serviceable 
alloys. 

Among the elements contained in cast 
iron, those exerting the greatest effect 
on the condition of the carbon are 
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silicon and manganese. The former 
tends to precipitate graphite, while the 
latter forms a carbide which tends to 
retain the carbon in the combined form 
in the iron. 

The composition of the mixture is 
calculated from the analysis of the pig 
irons available, and, in order that the 
final metal shall be of a correct com- 
position, due regard must be taken both 
of the amount of silicon and mangan- 
ese eliminated in melting, and also of 
the increase of carbon absorbed by the 
molten iron from the coke used to melt 
the charge. In melting, the time factor 
must also be taken into account. Owing 
to the thinness of the casing, phos- 
phorus must be relatively high in order 
to promote fluidity and enable the 
metal to take the finest parts, of the 
mold. This element produces in the 
iron decided brittleness under shock, 
and so excess must be carefully avoided. 


Factors Influencing Strength 


Fluidity, of course, can be produced 
by a high melting temperature, but this 
has several disadvantages, since not 
only is more carbon absorbed by the 
molten metal, but also rapid cooling, on 
casting, takes place at critical tem- 
peratures, resulting in brittleness and 
hard patches in the finished casting. 
These hard patches cause considerable 
trouble in machining, and only can be 
removed by careful annealing—an opera- 
tion which requires a careful regulation 
of temperature to analysis, and if not 
carefully carried out may lead to dis- 
tortion and porosity. 

The tensile sfrength of cylinder iron 
varies from 22,000 to 45,000 pounds. per 
square inch. The test is usually carried 
out on bars cast from the same ladleful 
of metal as the batch of cylinders. 

These bars are not machined, but are 
pulled in the rough with the outside 
skin left on. The elements controlling 
the strength of the metal are _ phos- 
phosphorus, manganese, silicon and car- 
bon. 

The limits of phosphorus are fixed by 
the analysis specification, and must not 
be exceeded if good tests are to be 
obtained, and with careful working the 
phosphorus percentage can be kept well 
within these limits. Manganese up to 
0.8 per cent apparently adds to the ul- 
timate tensile strength of the iron, but 
if increased beyond this limit seems to 
exert a similar effect on the cast iron 
to that observed in high carbon steels; 
that is, it produces hardness and brittle- 
ness. The action of silicon is to pre- 
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cipitate graphite, which, as previously 
pointed out, when in excess renders the 
iron weak. 

The water pressure test is probably 
the most exacting to which airplane cyl- 
inders are subjected. Frequently ~fin- 
ished cylinders which have passed all 
previous tests satisfactorily are rejected 
for porosity under this final examina- 
tion. The machined cylinders are tested 
up to a water pressure of 500 pounds 
per square inch, and at this pressure 
must not show the slightest trace of 
leakage or even dampness on the out- 
side surface. The severity of this test 
will be realized when recently it was 
stated by an American foundry auth- 
ority that a water pressure test of 100 
pounds per square inch was considered 
adequate for motor cylinders. From 
investigations of failures it has been 
concluded that porosity may be due 
either to excessive graphitic carbon or 
to blow-holes. In some cases there are 
ne actual leaks, but merely a suspicion 
of dampness on the outside of the 
casting. This slight leakage usually 
occurs in the thinner portions of the 
cylinder, and is apparently due to lack 
of adhesion between the graphite plates 
and the metal itself when subjected to 
this high pressure. This excess of 
graphite in the iron may be due to in- 
correct casting temperature, to excess 
of silicon, or to a combination of both. 
If the percentage of silicon in the metal 
is too high, the temperature of casting 
may be varied within comparatively 
wide limits, and yet the size and 
amount of graphite in the resulting 
casting is excessive. 


High Melting Temperatures 


A high melting temperature almost in- 
variably means a high absorption of 
carbon from the fuel by the molten 
iron. If the metal is cast at this high 
temperature, as cooling takes place any 
excess of carbon over that which can 
be retained in the combined form in 
the iron will be precipitated as graphite. 
This effect is, of course, increased by 
the presence of silicon. Definite leaks 
appear to be caused by actual defects in 
metal, such, for instance, as particles 
of sand, entrapped gas, and weak places 
due to liquid contraction. These are 
usually included under the general term 
blowholes. Sand may occur in a cast- 
ing from bad molding. If the sharper 
portions of the mold have not been 
made sufficiently firm, when the metal 
is poured in, particles of sand are 


(Concluded on page 133) 
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Fig. 1—Plant of Columbia Steel Co., 


Showing Main Foundry Building, Office, Laboratory, Power House and Pattern Storage 


How Steel Castings Are Made in California 


TUDENTS of iron and steel 

trade conditions are thorough- 

ly familiar with the remark- 

able growth of the steel cast- 
ing business in the industrial centers of 
the north and east during the past few 
years. That there has been equivalent 
expansion in the outlying sections of the 
country is not so generally appreciated. 
Both in the south and west the steel 
foundry business is moving forward 
rapidly, and on the Pacific coast in 
particular unusual progress has _ been 
made. The situation in the far west is 
specially interesting on account of pecu- 
liar local conditions. 


Many Difficulties to Overcome 


To operate a steel foundry success- 
fully on the Pacific coast, numerous dif- 
ficulties not encountered in other sec- 
tions of the country must be sur- 
mounted. The usual raw materials are 
costly and in some cases difficult to 
obtain at any price. For the converter 
process, low phosphorus pig iron must 
be hauled across the country from 
Pennsylvania. Thousands of square 
miles are combed for scrap and there 
are no recognized agencies for collect- 
ing and grading old material as in the 
east. Nor is it easy to 
obtain the proper grades 
of sand. Customers are 
widely scattered and their 
demands so variable that 
operating on an ordinary 
manufacturing basis is next 
to impossible. Progress, 
therefore has been in the 
face of unusual obstacles 
and the success that has 
been achieved is a tribute 
to the genius and perse- 
verance of the leading fac- 
tors in the trade rather 
than to any special im- 
provement in natural con- 
ditions. In fact, today, 
owing to restricted sup- 
plies of raw material, the 
problems of the Pacific 
coast steel foundrymen are 
multiplied, and any new 
concern entering the field 


at this time of 
the usual 


necessity would face 
period of experimentatign 
and uncertainty as to the final outcome. 

Among the few companies that have 
won their way through to success in 
the steel-casting business in the far west, 
one, the Columbia Steel Co., has 
achieved an. outstanding position. This 
concern now operates two plants, one 
at Pittsburg, Cal., near San Francisco, 
and the other at Portland, Oreg. The 
general offices are at 503 Market street, 
San Francisco. The company’s output 
is in the neighborhood. of 900 tons a 
month, the greater portion of which is 
produced at the California plant. 

The California plant was built in 
1909-10 and the Portland plant in 1903. 
The present company was organized in 
1909 with San Francisco capital, as the 
successor to an corporation. 
The company owes its name to the 
Columbia river which divides* Washing- 
ton and Oregon. Pittsburg, Cal., at 
which the larger of the company’s two 
plants is located, is in Contra Costa 
county, about 40 miles northeast of San 
Francisco. The company’s property at 
this point covers about 25 acres, the 
greater portion of which is occupied. 
Pittsburg is on New York slough, which 


Oregon 


is one of the outlets of the San Joaquin 
river. Deep water from San Francisco 
bay extends up to the company’s prop- 
erty, and the plant site borders on the 
slough, making it possible to handle 
incoming and outgoing shipments by 
water, including sea-going consignments. 

At the present time the Pittsburg 
plant employs about 375 men; the out- 
put is approximately 800 tons of basic 
and acid open-hearth steel’ castings per 
month. 


A Wide Sales Territory 

The company’s product is shipped to 
all of the Jarger consumers ‘of steel 
castings throughout the Pacific coast. 
The sales territory extends from Alaska 
on the north to the Mexican line on 
the south, and from easter’ Nevada 
and western Montana on the east to 
Hawaii on the west. The management 
of the company believes that local 
manufacturing establishments should be 
encouraged. To this end equipment has 
been installed in the Pittsburg and 
Portland plants which, it is believed, 
adequately serves the steel-casting needs 
of the entire Pacific coast. A substan- 
tial porportion of the company’s output 
is absorbed by the shipbuilding indus- 
tries of the Pacific coast. 
Gold dredging companies, 








A CONFERENCE 
From left to right, A. M. Clark, manager, Portland works; C. M. Miall, 
formerly general manager, and D. H. Botchford, manager, 
Pittsburg works 
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railroads, lumber com- 


logging concerns, 
mines and tractor manu- 
facturing concerns also 
are numbered among the 
customers of the Colum- 
bia Steel Co. An unusual 
variety of work, there- 
fore, is turned out, in- 
cluding acid and _ basic 
open-hearth castings which 
are made at the California 
plant, and converter cast- 
ings produced at the Port- 
land works. In addition 
to ordinary 


panies, 





carbon steel 
castings, the common va- 
rieties of alloy steels are 
produced, including chrome- 


steel, chrome-nickel steel, 
nickel-steel and mangan- 
ese-steel castings. The 
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necessary ferroalloys, such as_ tert 


manganese, ferrochrome, ferrosili 


etc., can be obtained from locally oper- 


ated electric smelters. 
The Pittsburg plant 
S. T. Wellman, 


engineer, 


was designed by 
and steel works 
The 


of fireproof material, the main 


iron 
Cleveland buildings are 
foundry 
building being of steel construction and 


brick The 


long and 60 


buildings of 
480) 
Adjacent to it is a 
light 


the subsidiary 


main building is feet 


feet wide second- 


building for 
and 40 
The main bay is served by three elec 
and 20 


1 
} 
A 


ary molding 360 feet 


long feet wide. 


tric traveling cranes of 40, 30 


tons capacity, respectively. An ad 


FIG. 2—POURING SIDE OF 


tional 40-ton crane has been ordered 


The light molding floor is served by two 


cranes, one which is shown 


All of the 


‘urrent motors. This 


5-ton 


in Fig. 5. cranes are oper- 


ated by alternating 


is contrary to the usual practice in east- 
ern foundries where direct-current mo 
tors generally are employed. The 
operation of the alternating current mo- 
tors is said to be entirely satistactory. 
The nt is served by two ustrial 
tracks nnecting with the Southern 
Pacific and the Santa Fe railroads. Most 
of the incoming and outgoing materials 
are handled over these tracks. Steel 
scrap constitutes the principal incoming 
raw material. On account of local 
conditions, a very large proportion of 


scrap and comparatively little pig iron 


is used in the furnace mixtures As 
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previously mentioned, scrap is gathered 


from all points of the compass, and it 


is not possible to purchase it in a 


properly cut and graded condition as it 


is in the east. Equipment, therefore, 


has been provided at the Pittsburg plant 


r working up scrap including the 
necessary shears, a skull cracker, etc. 
Ample yard space also has been set 
aside for the storage of raw and pre- 
pared scrap. Owing to its isolated 
location, the company has found it 


necessary to keep a supply of raw ma- 


terial on hand sufficient to cover its 


requirements for approximately a year. 
A locomotive crane is used for handling 
scrap and other the 


raw materials in 


REGENERATORS, ETC. 


yard. The charging boxes are filled in 
the yard and hauled up to the charging 
floor by means of a cable gear. A mag- 
net also is employed for handling scrap. 
The finds it 
carry a number of 
stock 


For this purpose a semi-fireproof pattern 


company necessary to 


large patterns in 


for the benefit of its customers. 
storage building, shown at the extreme 
right in Fig. 1, has been provided. This 
structure is 75 feet wide, 180 feet long 
and 3! height. The larger 
and heavier patterns are stored on the 


stories in 


ground floor and the lighter patterns 
in racks on the upper floors. The 
various bins and shelves are properly 
numbered and an index is maintained 


sO any pattern’ may be instantly located. 
A completely equipped pattern shop, 


for making both wood and metal pat- 
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terns also is provided. For constructing 
California 


employed. 


wood patterns, redwood is 
largely 

Owing to the great variety of work 
turned out, it has not been possible to 
standardize the molding practice’ to any 


extent. Most of the molds are made 


by hand, cast-steel flasks being em- 
ployed. Heavy molds are rammed on 
a jarring machine with a 6-foot table, 
furnished by the Herman Pneumatic 


Machine Co., Pittsburgh. Eight squeezer 
machines of a standard type also have 
installed. The molding sand, most 
of which is obtained locally, is prepared 
for use in two mixers of the Simpson 
type, manufactured by the National En- 


been 





OPEN-HEARTH FURNACES, SHOWING ARRANGEMENT OF SPOUTS, LADLE PITS, 


Go: 
the 


gineering 
molds on 


Chicago. For handling 
jar-ramming machines, 
and at other points where special tackle 
is necessary, jib cranes have been pro- 
vided equipped with Ingersoll-Rand or 
Curtis pneumatic hoists. 

For carrying the sand from the mix- 
ing machines to the molding floors, spe- 
cial wooden boxes have been designed. 
They provided with bails which 
permit them to be handled by the trav- 
eling cranes, and are about 5 feet wide. 
8 feet long and 4 feet deep. 
of the 


are 


One end 
hinges so that 
unlatched the contents are 
easily discharged. For cleaning up the 
floors aiter the heats are poured as 
well as. for handling sand, a single-line 
grab bucket built by Pawling & Har- 
nischfeger Co., Milwaukee, has been pro- 


box swings on 


when it is 
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FIG. 


This bucket, which is of stand- 
ard design, is operated by the traveling 
cranes. There are two concrete-lined 
pits about 18 feet deep for putting up 
large molds. These pits are conveniently 
located in front of the open-hearth fur- 
naces. 

Most of the molds are dried and for 
this purpose three oil-fired mold-drying 
ovens have been provided. The ovens 
are equipped with cars for conveniently 
handling the molds. Most of the small 
castings, which are made of acid steel, 
are poured in green-sand molds. <A 
large amount of the work is annealed 
and for this purpose two annealing 
have been installed. A view of 
one of the molding floors, which indi- 


vided. 


ovens 
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3—CHARGING SIDE OF OPEN-HEARTH FURNACES, WITH CHARGING MACHINES IN 


cates clearly the general arrangement of 
the shop, is shown in Fig. 5. 

The melting 
open-hearth 


2 and 3. 


equipment includes 


furnaces, 


two 
ligs. 
The larger furnace, which is 
with a 


shown in 


provided basic lining, was 
designed originally as a 15-ton furnace, 


but up to 30-ton heats have been taken 


off. The smaller furnace, which is acid- 
lined, has an 8-ton hearth. It is used 
exclusively for small heats, from four 
to five. tons usually being taken off. 


Smaller heats are charged so that the 
metal will not turn cold while pouring. 
Both furnaces are of stationary type 
and their general construction presents 
no unusual features of design or opera- 


tion. Oil fuel is used and the piping is 
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arranged so that the oil may be atomized 
either by steam or air; normally, steam 
is employed. The burners are inserted 
in holes pierced through the end-walls 
of the furnaces in the usual manner. A 
trolley gear is used to withdraw the 
burner from the furnace when it is not 
in use. Each furnace, of course, is pro- 
vided with two burners, one at each 
end, and they are used alternately as 
the furnace is reversed. The general 
arrangement of the burner mechanism 
of the acid shown at B, 
Fig. 3. 

The two furnaces are 
Wellman-Seaver-Morgan 
chine of standard type. 
together with 


furnace -is 


served by a 
charging ma- 
This machine, 


the general arrangement 





FiG. 4—THE FOUNDRY YARD WITH THE 
RIGHT—A GROUP OF FINISHED CASTINGS IS SHOWN IN THE FOREGROUND 
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FIG. 5—ONE OF THE MOLDING 


of the charging platform is shown 
clearly in Fig. 3. 

Ordinarily, the basic furnace is oper- 
ated on a schedule of three heats a day, 
and it is not difficult to turn out 20 
heats in a week of six days. Nor- 
mally, the plant is not run on Sundays. 
California magnesite, which is now being 
used extensively in the east owing to 
the cessation of imports from Austria 
and Greece, is employed for lining 
the basic furnace. Local limestone also 
is available in large quantities. Where 
it is necessary to use Jron ore in the 
furnace -charge, California magnetite, 
running 70 per cent iron is employed 
There are large quantities of iron ore 
in the west and a small tonnage is now 
available for steel foundry use. The 
operations are so conducted that the 
roof of the basic furnace yields from 
300 to 400 heats before extensive renew 
als are required. This practice compares 
favorably with that of the best eastern 
foundries using oil fuel. 

The pouring side of the open-hearth 
furnace is shown in Fig. 2 and the fur 
mace spouts, as this illustration indi 
cates, are handled by specially arranged 
jib cranes equipped with pneumatic 
hoists. Suitable ladle pits are provided 
in front of the furnaces for accommo 
dating the ladles when heats are tapped 
out. Extensive ladle equipment is pro- 
vided. 

Oil for the furnaces, ovens, boilers, 
etc., is supplied by the Standard Oil Co 
of California through its river delivery 


service from a_ station a few miles 
away. he oil is pumped into two large 
storage tanks. Oil receiving lines extend 
down to the company’s dock on the 


water front. 

The core room is situated in a build 
ing adjoining the main foundry build 
ing. It is completely equipped with 
modern coremaking devices, including 

‘ 
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BAYS DEVOTED TO LIGHT WORK 


machines for turning out standard round 
and square cores, etc. This department is 
somewhat congested at present and in 
order to relieve this, the company ex- 
pects to add 140 feet to the building. A 
portion of the extension will be devoted 
to cleaning small castings. For drying 
cores, two combined car and shelf type 
ovens have been provided. The ovens 
are fired with oil and the shelves for 
drying the small cores are located on 
both sides leaving the center space free 
to receive the car. 

Both large and small castings are now 
cleaned at one end of the main foundry. 
Later special facilities will be provided 
for cleaning the small castings, as pre- 
viously mentioned. _The cleaning room 
equipment includes four swing grinders 
and four stationary. grinders with an 
ample supply of chipping hammers. 
Both electric arc and oxy-acetylene weld- 
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ing apparatus are provided. The shrink- 
heads, risers, etc., are cut off with oxy- 
acetylene torches. 


Electric power for motors and lights 
is supplied by the Pacific Gas & Elec- 
tric Co. through connections to two 
separate trunk lines, either of which 
may be utilized in case of emergency. 
The Great Western Power Co. also has 
a transmission line runing by the plant. 
In addition, a gas plant adjoins the 
company’s property. , 

A new brick powerhouse has recently 
been constructed. It is equipped with 
an oil-fired return-tubular boiler that 
supplies steam for atomizing the oil 
burners throughout the plant, together 
with two Ingersoll-Rand two-stage air 
compressors. Each compressor is belted 
to a 75-horsepower 440-volt alternating 
current Fairbanks-Morse motor. A third 
compressor is about to be installed in 
order to increase the’ volume of com- 
pressed air available. Air outlets are 
provided at convenient points through- 
out the shop and a large number of 
pneumatic devices are utilized in the 
molding departments. 

The company operates a completely 
equipped chemical and physical testing 
laboratory. The physical testing equip- 
ment includes a Riehle tensile-test ma- 
chine and an Olsen anchor testing ma- 
chine. The latter, which has a capacity 
of 400,000 pounds, is one of the few 
machines of its kind in the country. 

The company .has given special atten- 
tion to the comfort, welfare and safety 
of its employes. All of the equipment 
is regularly inspected from a_ safety 
standpoint. Particular attention is given 
to crane cables which are renewed every 
six weeks or two months. Chain slings 
are frequently annealed. 

The Columbia Steel Co. also believes 
in keeping its working force constantly 
in personal touch with its customers. 
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The foundry foreman, and even the 
order clerks, make occasional trips for 
‘the purpose of meeting customers and 
becoming personally acquainted with 
their needs. This policy has created 
a personal contact with the trade which 
has had very beneficial results. 
Portland Plant 

The Portland, Oreg., plant is equipped 
for the manufacture of converter steel 
exclusively. The equipment includes two 
cupolas, one 2-ton side-blow converter, 
annealing furnaces, machine shop, etc. 
The annual capacity of this plant is 
approximately 2400 tons. On account of 
its northwestern location, it is in a po- 
sition to make early delivery to cus- 
tomers in the Puget sound = and 
Columbia river districts, thus obviating 
the delay which would be incurred by 
making shipment from the plant at 
Pittsburg. Important additions and im- 
provements are now being made at the 
Portland plant. All of the manganese 
steel castings manufactured by _ the 
company are produced at this plant. 





Magnesite Production Increased 
in 1917 


At the beginning of the war the 
United States was almost entirely de- 
pendent upon Austria, Hungary and 
Greece for its supply of magnesite 
used in the manufacture of refrac- 
tory brick employed in .the lining 


of open-hearth steel furnaces and in 
other foundry melting operations. 
Until 1915 there produced an- 
nually in this country only.- about 
10,000 tons of magnesite, although the 
consumption 300,000 tons. The 
domestic supply was received from 
California and in 1916 the production 
of that state was increased to 150,- 


was 


was 


000 tons. It is estimated by the Unit- 
ed States geological survey that the 
output of California last year was 
215,000 tons and the new field dis- 
covered in Washington added another 
100,000 tons, making the total for 
1917, 31§,000 tons. 


Chicago Foundrymen Elect Officers 

The Chicago Foundrymen’s club 
held its annual meeting Satur- 
day, Feb. 9, at the City club, Chi- 
cago. Frank D. Chase, industrial 
engineer, delivered an. address on 
“Efficient Foundries for Modern Foun- 
drymen”, illustrated by stereopticon 
slides. R. T. Martin of the McCor- 
mick works of the International Har- 


vester “Co., was elected president; 
A. W. Lemme, Chicago Bearing Metal 


Co., vice president, and Geo. H. Man- 


love, THE Founpry, secretary and 
treasurer. Directors for two years 
were elected as follows: Charles 


Slavin, Charles L. Larsen, C. E. Mce- 
Arthur and Oliver Goldsmith. 
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White Heart and Black Heart 
Malleable Iron 


By R. Lawson 

On page 505 of the November, 1917, 
issue of THe Founpry, was published 
an interesting article, by Henry F. 
Pope, in which he described the differ- 
ence between black heart castings as 
made in America and white heart or 
European malleable iron. However, we 
do not agree with his explantion of the 
difference between the two. In our 
opinion the author of this paper is in 
error by his statement that the steely 
fracture in the European mixture 1s 
due to the fact that the carbon is al- 
most entirely removed by oxidation in 


the annealing process. We have had 
considerable experience in the manufac- 
ture of malleable iron castings. The 
analysis of annealed malleable iron 


made from European pig iron shows a 
carbon content of 2.75 to 3.00 
per cent. 


between 


The only carbon that is removed in 
the process of annealing is on the outer 
skin and it does not penetrate further 
than about 1/32 inch into the castings. 
Throughout the remainder of the cast- 


ings the carbon content is practically 
uniform. Black heart castings also 
show this skin on the outside with a 
very low percentage of carbon and, 


undoubtedly, there is another explana- 
tion for the difference between black 
heart and European white heart mal- 
leable iron. It is our opinion that the 
difference is due to the high percentage 
of sulphur in castings 
European pig iron 
higher temperature 
nealing process, 
other condition. 


made from 
which requires a 
throughout the an- 
rather than to any 


Metallurgy of Cast Iron Airplane 
Cylinders 
(Continued from page 128) 
swilled off and retained in 
on _ solidification. 


metal 
temperature 
casting may also cause this defect, since, 
if the metal is not sufficiently fluid, any 
admixed slag cannot rise to the top of 
the ladle, and efficient skimming is 
thereby rendered impossible. 

The gases 
mold during 
quently igrfite 
flame outside carbon 
monoxide and mold 
is not quite dry steam is generated when 
the molten metal is poured in. 
with the red-hot iron decomposes the 
steam into oxygen and hydrogen, the 
former uniting with carbon to produce 
carbon monoxide. If the 


the 
Low 


usually the 
fre- 


blue 


produced in 


casting and ‘which 
and burn with a 
the mold are 
hydrogen. If the 


Contact 


mold is 


pro- 
vided with a sufficient number of vents 
and the cores are reasonably porous 


these gases will readily escape. If the 
iron is cast too cold, solidification takes 
place too rapidly to allow all this gas 
to escape, and varying quantities of it 


become entrapped in the solid metal, 
producing cavities in the casting. It is 
difficult to avoid weakness produced by 
liquid contraction in the castings, which 
vary considerably in thickness. This 
will perhaps be better understood by 
considering what takes place as soon as 
a cylinder is cast. The thinner portions, 
of course, cool very rapidly, and on 
cooling, shrink. This shrinkage is taken 
up by the drawing away of molten 
metal from the thicker portions which 
are still fluid. If the shrinkage is at 
all uneven, parts of- the casting will be 
deficient in metal, and thus rendered 
weak and of incorrect dimensions. 
Although the limits of size and weight 
are very fine, if due care is taken in 
molding, a standard mixture adopted, 
and the relative shrinkage of the cast- 
ing taken into account, no greater difh- 
culty should be experienced in this re- 
spect. When once a satisfactory cast- 
ing is obtained the mixture, casting tem- 
perature, and molding processes should 
all be standardized and rigidly followed 
out if successful results are to be had. 


Conservation of Fuel in the Melting 


of Iron 
By W. J. Keep 


Question:—Can iron be melted more 
economically by other methods than 
that generally pursued, which involves 
the use of alternate charges of coke or 
coal and iron in the cupola? 

Answer :—It is assumed that you refer 
to foundry practice and if so, this is 
the most economical method in practical 
use today, although a large amount of 
fuel may be saved in most shops. It 
is necessary to provide enough coke be- 
low the tuyeres for the amount of 
melted iron required to pour the work. 
The depth of the bed depends on the 
distance of the tuyeres from the sand 
bottom. Of course, it is not necessary 
that all of the iron for the heat be 
accommodated on this hearth. Some 
cupolas are provided with a _ receiver 
into which the iron is run as fast as it 
is melted. This may be a brick-lined, 
entirely closed receptacle, or it may 
assume the form of a large ladle. Oc- 
casionally, the iron is run into pools 
when pouring large castings and when 


a sufficient amount has accumulated, 
gutters are cut into the pools to direct 
the iron into the mold. 

Charging the fuel in alternate layers 
with iron between. permits the radiant 
heat from the burning fuel to be ab- 


sorbed by the iron and the products of 
combustion, passing up the stack, heat 
the layers of iron and fuel so that when 
the iron reaches the melting zone it 
melts quickly than otherwise 
would be the case. All of the iron must 
be melted before it passes the tuyeres. 
It is necessary to have a layer of fuel 
to hold up the iron until it is melted 


more 
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melt at one time and immediately ther: 
after the entire body of iron settled 
into a solid mass, while the pre-heated 
air ignited all of the coal in the maga- 


zines. The blast was shut off as soon 
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cupola had to be 


as possible, but the 
rn down to remove the iron. This 
experience was necessary to prove to 


me that alternate layers of fuel and 
iron were absolutely necessary and that 
no iron should be melted until it could 
be reduced to its fluid state at one 


melting point. 


When jron is melted in a _ reverbera- 
ry furnace, it must be heated to the 
equired temperature before it is tapped 


and then it must be carried away 
before its condition is changed 


Hame which impinges upon its surface. 


When very large tonnages of molten 


m are required for pouring at one 


time, an open-hearth furnace may be 


employed to advantage. Bituminous 


al is used for fuel and after the 


14 


has melted the iron, is passed 


through firebrick checkerwork which ab- 


the products of com- 


sorbs the heat of 
bustion When the bath of 


another 


metal has 


been poured heat is charged, 
thereby making the process continuous. 
This is the regenerative principle and 
also has been applied to cupola oper- 
ations, the blast having been pre-heated. 
However, this principle cannot be ap- 
plied successfully since a cupola heat 


t 
lasts only a few hours and the fur- 
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nace is then emptied and cooled off for 
repairs. These repairs are necessary at 
repeated intervals. 

The smaller the cupola and its ac- 
companying heats, the lower the melting 
One of the 


ratio. reasons for this is 


7 
that the fuel bed is essential. Cupolas 
are built with a smaller diameter below 
the tuyeres than the dimensions above, 


which reduces the bed, but this only is 


1 
applicable to cupolas where the iron is 
drawn off as fast as it is melted. In a 
j machinery castings, 


foundry producing 


it often is more desirable to. store 


molten iron below the tuyeres than to 


save fuel by making the hearth smaller 
It is not advisable to reduce the fuel 
consumption to the point where dull iron 
is obtained, as the losses in castings 
from one heat will be more than the 
total amount of fuel that may be saved 
Furthermore, it is poor 
economy to use cheap coke or coal. 
The coke should be low in sulphur and 


in a month. 


ash and great care should be exercised 
in‘ charging. If it is desirable to re- 
duce the coke consumption, increase the 
iron or decrease the coke on _ each 
charge until the danger point of dull 
iron has been approached. Before be- 
ginning to charge iron, a cupola should 
be heated for two hours, by wood or 


oil, to raise it to a melting temperature 


Making Cores For Small Hollow Parts 


HE manufacture of hollow 
metal vessels by electrolytic 

ally depositing metal on a 
core involves” the problem 


of removing the core or inner form. 
To facilitate this operation, Edward 
G. Cook, Long Island City, N. Y., has 
patented a process of molding hollow 
removed from 


cores which may be 
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FIG. 1—GENERAL ARRANGEMENT OF 
DEVICE FOR FORMING CORES 
FOR PLATED HOLLOW 
WARI 








This 


necessitates the core being made from 


the finished piece by melting. 


a metal with a lower melting point 
than that used in the finished piece. 
these cores 


The device for making 


is shown in the accompanying 
sketches. The apparatus consists of 
a melting pot for the core material, 
connected through a fixed conduit 
and a movable goose neck to a per- 
manent metal molds. A valve in the 
fixed portion of the conduit controls 
the flow of metal from the melting 


pt Tt. 
Method of Operation 


The cores are made in two distinct 
operations. With the goose neck’ in 
the downward position shown in Fig. 
1, metal is admitted to the conduit 
and allowed to flow into the mold 
through an opening in the lower por- 
tion until thé filled. Che 
neck is then turned into the 


riser is 
FOOSeL 
upright position shown in Fig. 2. This 
permits the block through which the 
conduit 


enters the mold to revolve 


so that the opening is closed by the 
cuter face of mold, the sprue being 
left open. The fluid metal in the cast- 
ing then flows out through the sprue 


leaving only a shell which has been 


chilled by contact with the inner sur- 
face of the mold. The shell may then 


be removed by drawing away the 


movable half of the mold which is 
held rigidly against the fixed portion 
by a screw and crank when pouring. 
The mold may then be closed and the 
operation repeated. 

The shell of metal, usually lead or 
metal of melting 


some similar low 
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FIG. 2—DETAIL OF GOOSE NECK 
CONNECTION 
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point, is placed in an electrolytic bath 
and becomes the electrode upon which 
metal of higher melting point is de- 
posited. \t the completion of the 
plating process, the core may be re- 


me 


moved by heating it by a direct fi 


rom a blow torch. 


Metal and Thermit Corp. Takes Over 
Goldschmidt Thermit Companies 


The business of the Goldschmidt De 


tinning Co. and the Goldschmidt Ther 
n U¢ hereafter will be conducted 
by the Metal and Termit Corp., with 
general offices at 120 Broadway, New 
York. These two companies have been 
practically combined during th iS 
two years and have’ occupied joint 
fhees at the foregoing address Che 


combination is 1 exclusively 


by Americans. The detinning depart 


ment of this corporation engages in the 


recovery of tin from tin plate 


scrap, 


approximately 100,000 tons f scrap 


l 


being treated yearly by this department 
and the recovery approximates 2000 


gross tons of metallic tin. The out- 
put of this branch consists of pig tin of 
a quality equal to Straits tin, tetra- 
billets 


department will con- 


chloride of tin and = detinned 
The thermit 
tinue the production and sale of ther- 


mit welding materials and apparatus 
as well as the manufacture of various 
carbon-free metals and alloys produced 
by the 


thermit department also is selling agent 


aluminothermic process. The 


for the output of a large plant pro- 
furnace 
ferrosilicon. The thermit welding pro- 
cess is employed by practically all of 
the railroads in the United States and 


ducing 50 per cent electric 


Canada for welding broken locomotive 


frames and other heavy sections. It 
also is used extensively by steel mills 
broken 


pinions, 


for welding equipment such 
as. rolls, crankshafts, _ etc. 
More than 1,000,000 pounds of thermit 
are consumed annually by these two 
industries. 

The Metal and Thermit Corp. oper- 
ates four plants located respectively, 
in Jersey City, and Chrome, N. J.; 
Wyandotte, Mich., and [East Chicago, 
Ind. The Chrome and East 
plants are devoted to the detinning in- 
dustries; Wyandotte to the production 
of liquid chlorine and the Jersy City 


Chicago 


plant to the manufacture of thermit 
products, including 


carbon-free metals and alloys and pure 


welding materials, 


tungsten powder. Branch offices and 
welding shops are maintained in Pitts- 
burgh, Chicago, San Francisco and To- 
ronto. The directors of this corpora- 
tion follow: W. T. Graham, Edgar L. 
Marston, Daniel G. Reid, F. §S, 
Wheeler, Hubert FE. Rogers, F. H. 
Hirschland, E. L. Ballard, L. A. Welles, 
Chas. F. Dane, Philipp Gensheimer and 


Fred W. 


Cohen. 
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Efficiency in the Pattern Shop 
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SUGGESTED IMPROVEMENT IN A PAT 
TERN FOR A ROLL HOUSING 
CASTING 


surmised what I .came for and_inter- 
rupted me. In a nice, quiet way he 
started in to tell me how much I knew 
about pattern whittling and how little 
I knew about molding and general foun- 
dry practice. 

When he finished I was compelled to 
thank him for his’ advice and I think 
that the knowledge conveyed to me off- 
pattern- 


1 


hand has made me a_ wiser 


maker. Right here I want to digress 
for the purpose of giving some advice 
to young men and a great many of 
the older ones working at the pattern- 
making trade. If you do not possess a 
fair knowledge of foundry practice | 
advise you to stop, look and listen when 
in contact with an experienced molder. 
None of the craft is going to allow a 
third rate patternmaker to tell him how 
a pattern should be molded. I have 
found molders to be good fellows and 
it is advisable to cultivate their friend- 
ship and to ask them for advice when 


a difficult pattern is to be built. 


Pattern \Vlade Wy ng 


I will venture the prediction that 80 
per cent of the patternmakers would 
construct this housing pattern in two 
parts, split through the middle. The 


this is the 
being 


molder advised me _ that 


wrong method and instead of 


an aid to the foundrymen it increases 








1 
le work of molding quiring a cope 
{ } ol } 
nhask W ] spec O I He SUL 
gested making a solid pattern SS 1 
round prints at Prints also should 
provided at D, E, F and G, attached 
» the drag and loos n the cope 
\ tail print then is attached 
at Hf and flange, FF, should be made 
) 1 . 1 l 
| S¢ n ( ( i 1 il¢ cope 
should draft down h irting line 
] \"\ ith the mat rn ne € n S 
way, thi molds can be made in th 
' / | 
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W h split ittern furthermore 
the solid pattern is te stronger 1S 
yreater ] ties and can € 
made in « e time required tor 
producing a split pattern. Qne of my 
fellow patternmakers in e shop to 
whom I related t S experience stated 
Pee ies Pe yee pee i a oS . 
that many patternmakers still believe 


that a pattern must be split to satisfy 
1 


the requirements of the molder and it 
does not seem to be important where 
t is split just as long as Ss ?—p 
duced in two halves 


United States Using Less 
British Tin 

Imports of tin into the United 

States during the calendar year 1917 


showed a slight increase notwith- 


standing the difficulties experienced 


by American importers in getting 
foreign export licenses and the fact 
metal 


that the importation of this 


is controlled by our own = govern- 
ment. 

Including the approximate content 
of imported ore, but not including 
Alaskan ore, the total imports of tin 
in 1917 amounted to 68,996 long tons, 
against 66.624 tons in 1916, according 
to tigures made public by the bureau 
of foreign and domestic commerce, 
department of commerce. 

Of our 1916 imports 49,415 tons, or 
74 per cent of the total, came from 
England and the Straits settlements, 
whereas in 1917 only 41,463 tons, or 
these two 
sources. Imports from the Dutch 
East Indies increased to 14,148 tons, 
or 20 per cent of the total, Australia, 


60 per cent, came from 


China and Bolivia supplying most 


of the remaining 20 per cent. A large 
part of our Straits tin imports came 
by way of England as usual, but it 
is expected that the present year will 
in direct ship- 


witness an increase in 


ments. 


The Iowa Foundry Sand Co., Wa- 


terloo, la. is operating extensive 
banks of molding sand for both gray 
iron and brass foundry use. The 
brass sand is of unusually fine tex- 
ture and is similar to both the famous 
Albany molding sands 


for brass casting purposes. 


French and 
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Iron for Ordnance Purposes 


INCE the beginning of the war, no more 
important contribution to foundry literature 
has been made than the article discussing 
the manufacture of semisteel shells in France, 
by E. Ronceray, which appears elsewhere in_ this 
issue. Driven almost to desperation by the shortage 
of ammunition following the battle of the Marne, the 


French ordnance officers turned to the gray iron 
foundries as the source from which to obtain an 
immediate supply of shells. Prior to this crisis, 


semisteel or cast iron projectiles had been used only 
for target practice, but owing to the shortage of 
steel and the length of time required for making 
shells from this material, the iron foundries were 
turned to for an immediate supply. That they not 
only met this temporary need, but have made good 
in semisteel shell production is indicated by the 
tremendous continued use of these missiles by the 
French army. For several years prior to the out- 
break of the war in 1914, Germany had been making 
semisteel projectiles in large quantities and analyses 
of particles of German shells indicate a continuance 
of their use. England also has finally come to the 
semisteel projectile, and the indications are favorable 
to the adoption of this type of ammunition by our 
ordnance department. While not sufficiently strong 
to carry as high an explosive as steel, nor so large a 
charge, the product of the iron foundry can be used 
satisfactorily for many purposes of destruction. Its 
cost of manufacture is about one-fourth that of the 
steel projectile and the time required for its produc- 
tion is considerably less than the foregoing proportion. 
If semisteel or gray iron is passed upon favorably 
by our ordnance experts, they will be able to draw 
upon a tremendous capacity for the manufacture of 
such projectiles. The tensile test requirements can 


be met easily by most shops whkere the oper- 
ators are experienced in semisteel production 
and the hydraulic test, while severe, may be 
passed by a_ sufficiently close gra‘1 iron. Semi- 


steel that will yield tensile strengths of 45,000 to 
50,000 pounds is being made regularly in this country, 
but it is doubtful if more than 40,000 pounds per 
square inch will be specified. In England the tensile 
requirements do not exceed 28,000 pounds and in none 
of the ordnance standards is the chemical analysis 
specified. The iron foundries are just beginning to 
be recognized as possible sources of ammunition sup- 
ply. Large contracts for both hand and rifle grenades 
are being filled by malleable iron plants and millions 
of trench mortars also are being made of annealed 
iron. However, the bulk of the casting tonnage is 
not being purchased direct by the government buying 
departments. The general contractors sublet their 
casting requirements and for this reason not a great 
volume of business is available for the foundrymen 
in Washington. Just at present the ordnance depart- 
ment is more busily engaged in procuring material 
purchased months ago, than in letting new contracts 
and it is stated on reliable authority that this situa- 
tion will continue for several months. An acute 
shortage of low phosphorus pig jron and scrap is 
greatly retarding the delivery of steel castings for 
ordnance purposes. 


An effort is being made to have 
the phosphorus 


limit raised on steel castings for 


government purposes and if this is done, a large ton- 
nage of material will be made available, which at 
present cannot be used. 
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Personal 


William Pigott, president of the 
Seattle Car & Foundry Co., has been 
named by the United States shipping 
board as supervisor of wooden ship 
construction in Seattle. 

John L. Orrell, formerly  super- 
intendent of the Union Foundry & 
Machine Co., Pittsburgh, has resigned 
to become affiliated with the Kirk 
Supply Co. of that city. 

David Spence has severed his con- 
nection with the Riverside Foundry 
Co., Kalamazoo, Mich., to accept a 
position as manager of the New Eng- 
land Foundry & Machinery Co., Cam- 
pello, Mass. 

N. C. Back has resigned as superin- 
tendent of the foundry of Hart & 
Crouse, Utica, N. Y., to join the sales 


force of the Cataract Refining & 
Mfg. Co., Buffalo, manufacturer of 
core oil. 

F. P. Welton, formerly with the 


Naugatuck Valley Crucible Co., Derby, 
Conn., has become affiliated with the 
Jonathan Bartley Crucible Co., Tren- 
ton, N. J., representing this com- 
pany throughout New England. 

H. H. Elmer has been appointed 
New York representative of Frank 
Samuel, Philadelphia, dealer in iron 
and steel scrap and ore, succeeding 
H. L. Warner, who has joined the 
national army. 

C. E. White, superintendent of the 
Deere & Mansur plant of the John 
Deere Plow Co., Moline, Ill, has 
resigned and has been succeeded by 
Charles Rodelius, who was his assist- 
ant for many years. 


W. T. Howell, formerly superin- 
tendent of the foundry operated by 
the Dunham Co., Berea, O., has been 
appointed works manager of the plant 
of the Stewart-Warner Speedometer 
Corp., Beloit, Wis. 

H. B. McKahin, formerly general 
manager of the Marseilles works of 
Deere & Co., East Moline, Ill, has 
been appointed works manager of the 
Deere & Mansur Co., East Moline, a 
branch of Deere & Co. 


Robert P. Lamont, president of 
the American Steel Foundries, Chi- 
cago, has received a commission as 
lieutenant colonel in the ordnance 
department of the army, and has been 
appointed assistant chief of the pro- 
curement division. 

M. J. Somers, formerly assistant 
superintendent of the foundry oper- 
ated by the American Seeding Ma- 
chine Co., Springfield, O., has been 
appointed superintendent of the foun- 
dry of the Fulflo Pump Co., Blan- 
chester, O. 

Henry W. Johnson, formerly gen- 
eral manager of the Fairview Foundry 
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Co., Detroit, has been appointed 
superintendent of the Theisen-Braith- 
waite Co., Port Huron, Mich., which 
operates a foundry for the manufac- 
ture of gray iron. castings. 

Frank Bartholomew who was erect- 
ing engineer for the Shaw Electric 
Crane Co. for the past 20 years and 
who resigned in December, 1917, has 
become associated with N. B. Payne, 
Havermeyer building, New York, spe- 
cialist in electric cranes. 


E. F. Jones, sales manager of the 
G. H. Williams Co., Erie, Pa., manu- 
facturer of foundry buckets and con- 
veying equipment, has been elected 
president and general manager of the 
company to succeed C. C. Williams, 
who was killed in an automobile ac- 
cident recently. 


Paul Wright, for the past three 
years sales engineer for the Amer- 
ican Cast Iron Pipe Co., Birmingham, 
Ala., has resigned to become assist- 
ant chief engineer at the Fairfield 
works of the Tennessee Coal, iron & 
Railroad Co., Birmingham. 


. Paul Debevoise, of the Debevoise- 
Anderson Co., 50 Liberty street, New 
York, dealer in pig iron and coke, 
has received a commission as major 
of infantry and is stationed at Camp 
Dix, New Jersey. W. K. Calls of 
this company has received a commis- 
sion as ordnance sergeant. 


W. E. Hoblitzelle has been elected 
general manager of the Duquesne 
Steel Foundry Co., Pittsburgh, oper- 
ating a plant at Coraopolis, Pa., to 
succeed Major R. A. Bull who is ab- 
sent in war service on leave. Major 
3ull continues in the capacity of vice 
president of this company. Mr. Hob- 
litzelle was general manager of the 
Commonwealth Steel Co., Granite 
City, Ill, but resigned two years 
ago owing to ill health. 


C. D. Eadie has been appointed 
manager of the Chicago branch of 
the Cleveland Osborn Mfg. Co., Cleve- 
land, to succeed A. T. Atwood. Mr. 
Eadie formerly had charge of the 
southern territory for this company. 
E. W. Cannell, formerly advertising 
manager, has been appointed assistant 
to Mr. Eadie. F. P. Spratt, formerly 
assistant to Mr. Atwood at Chicago, 
has been transferred to the New 
York office to succeed J. McKeith, 
assistant manager who has resigned. 

Cameron C. Smith, formerly presi- 
dent of the Union Steel Casting Co., 
Pittsburgh, has been appointed a 
major in the ordnance reserve corps 
and has been assigned to the produc- 
tion department, carriage division, of 
the United States army with head- 
quarters in Washington, D. C. At 
a recent meeting of the board of 
directors of the Union Steel Cast- 
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ing Co. Major Smith was elected 
chairman and J. P. Allen, formerly 
vice president, was elected president. 

R. S. Cooper, vice president of the 
Independent Pneumatic Tool Co., Chi- 
cago, manufacturer of pneumatic tools 
and electric drills, has been appointed 
sales manager. He formerly was in 
charge of this company’s New York 
branch. R. T. Scott, formerly man- 
ager of the Pittsburgh branch, has 
been appointed eastern manager with 
headquarters at 170 Broadway, New 
York. H. F. Finney, sales repre- 
sentative in the Chicago and St. 
Louis territories, has been placed in 
charge of the Pittsburgh office. 

Weldon G. Wilcox has been appointed 
advisory engineer of the Powdered 
Coal Engineering & Equipment Co., 
Chicago. Mr. Wilcox is a graduate of 
Syracuse University, 1906, and of the 
University of Wisconsin, 1909. From 
1909 to 1911 he was in charge of re- 
search work at the University of Wis- 
consin and during the subsequent two 
years he was engaged as_ research 
chemist with the National Carbon Co., 
Cleveland. In 1913 and 1914 he was 
production engineer with the Cleveland 
Electro-Metals Co., and until his recent 
appointment he was assistant superin- 
tendent of the Massena, N. Y., works 
of the Aluminum Co. of America. 


H. D. Gates has been appointed 
sales manager of the Pangborn Corp., 
Hagerstown, Md., manufacturer of 
sand blast equipment. Mr. Gates re- 
signed from the Pangborn Corp. four 
years ago to take charge of the 
Mott Sand-Blast Co. F. J. Hull, in 
the employ of the Pangborn Corp. 
in the capacity of engineer about five 
years ago and more recently in the 
employ of the Mott Sand Blast Co. 
as assistant engineer, also has returned 
to the Pangborn Corp. Charles T. 
Bird, who has been identified with 
the production and engineering depart- 
ments of the Pangborn Corp., has 
been transferred to the sales depart- 
ment and has been assigned to home 
territory with headquarters at Hagers- 
town. 


To Install Electric Furnace 


The Ludlum Electric Furnace Corp. 
has taken a contract from McCord 
& Co., Chicago, to install a 10-ton 
electric furnace. The furnace will be 
poured every hour, two tons being 
withdrawn and two tons of cold scrap 
charged into the remaining five tons 
of molten metal. 


The annual meeting of the Institute 
of Metals will be held in the rooms 
of the Chemical Society, London, 
Eng., Wednesday and Thursday, March 
13 and 14. 
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Separating White Metals From 
Brass Turnings 


methods used for sef 
arating white metal from brass turn 


Several are 


ings. These include heating the turn 


ings on a sloping hearth or on a mov 


able sieve to the melting point of 
the more easily fusible metal. How 
ever, neither of these processes en 


tirely removes the white metals, due to 
the fact that the fusible alloy fails to 
run off immediately 


after it becomes 
liquid. The result is that the residue 
of the unmelted metal still consists of 
a mixture of the same metals as orig 
inally, so that the 
entirely recovered, nor is 


white metal is 


not the 
brass entirely cleaned. 

The difficulty of 
brass turnings of white metal is due 


entirely cleaning 


to the latter adhering to the sieve 
The first attempt at improvement 
consisted of shaking the sieve and 
when this ‘method failed, the sieve 


was given a powerful impulse at the 
end of each shaking stroke. This, 
however, was entirely 
and the 
to regulate 


nat 


tory next thing tried 
movement of the 
that the 


about by 


the 
sieve in such a manner 
ings 


turn 
were 
the sieve. 


tossed jerking 
This accomplished 
by converting the sieve into a truck 
with a bottom, and by 
moving the truck back and forth along 


guide rails fitted with teeth. 
| 


was 
perforated 


Suitable 


wheels. are 1ed to the truck 
the 
with a vertical movement is stated 


to be 


attac 


and combination of a _ horizontal 


effective in separating the mix- 


ture of turnings. 





Nickel Stove Trimmings Deteriorate 
Rapidly 
By E. P. Later 


Question:—We are experiencing con 


siderable difficulty with nickel plate on 


stoves. It discolors soon after heating 


and while it seems bright, nevertheless, 


it soon tarnishes. The anodes we are 


using are about one-third consumed 
and we would like to know. whether 
this is the source of this trouble. 

Answer:—In the absence of any in- 


formation as to the composition of the 


nickel bath, it is difficult to venture an 
opinion regarding the character of the 
plated coating Before uggesting a 
possible cause for this difficulty it might 
be stated that the trouble with nickel 
stove trimmings is not an unusual oc- 
currence. Polished nickel tarnishes rap- 
idly in the air and when the parts are 
heated, this process is hastened. It is 


probable, therefore, that the stoves are 
so designed that the 
exposed to a greater degree of heat 
than the nickel finish on them should be 
expected to withstand. 

On the 


trimmings are 


other hand, it is well-known 
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that a poor deposit will not give the 
service as one that is properly pro- 
duced. The statement that the anodes 


are one-third shortes than their original 
length, indicates that the anode surface 
probably is considerably below what it 
should be. Therefore, it is a practical 


certainty that the solution is low in 
metal content. 
I suggest that sufficient new anodes 


be added to correct the amount of anode 
surface and that an 
solution be made, 


analysis of the 
which will 
necessary to strengthen 
the solution by the addition of nickel 
salts, and the reaction 
fully readjusted. An 
some of the plated parts then will indi- 
cate whether additions of 


show 
whether it is 
should be care- 
inspection of 


acid or 
conducting material should be made. 


boric 


Book Review 


Electric Furnaces in the Iron and 
Steel Industry, by Rodenhauser. Schoen- 
awa and Von Baur; cloth; 429 pages, 
6 x 9 inches; second edition, published 
by John Wiley & Sons, and furnished 
by Tue Founpry for $3.75 net. 

This book is divided into two parts, 
of which the first deals with all ques 
construction of 
the 
are all 


the 
and 


tions relative to 
furnaces 
Not 


furnaces described in 


electric apparatus 
existing 
their 
dis- 
metal- 
hearth 


used. only the 

detail with 
and 

the 


occurring in 


corresponding advantages 


advantages, but also 


lurgical reactions 


furnaces and in electric pig iron 
furnaces as well. The principal 
laws are stated which the construc- 
tion and operation of electric fur- 


naces entail without giving long math- 


ematical discussions. Short arithme- 


tical examples are given dealing with 
The fur- 
naces most. extensively used, such as 
the Stassano, Heroult, Girod, Kjellin 


actual furnace problems. 


and Rochling-Rodenhauser are de- 
scribed in detail. The discussions 
are accompanied by a large number 


of illustrations and reproductions. In 
chapter XIV 


discussed 


furnace designs are 


only a 


briefly which have 


limited and electric 


length 


use finally the 


furnace is described at 
Part II is devoted to the 
furnace constructi¢ 


ation ; 


shaft 
materials 
yn; cost of oper- 


electric smelting of 


iron ores 
with the production of iron and steel; 
use of the electric furnace for melt- 
ing, for the refining of pig iron, and 


for the production of ordinary and 
special qualities of electric iron and 
steel. This volume is useful to the 
furnace builder, the student, or any- 


body who is interested in electric 
furnaces for the production of iron 
and steel. The book has been re- 


written from the first edition to keep 
abreast of the remarkable expansion 
in electric furnace practice. 
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Zinc Phosphide Not Used for 


Fluxing Aluminum 
In a paper presented before 
British Foundrymen’s 
1913, by C. H. 
that 


the 
association in 
Ivinson, it is stated 
phosphide containing 25 
per cent of phosphorus is an excellent 
cleansing and fluxing material for alu- 


zinc 


minum alloys. We would like to 
know where this flux may be _ ob- 
tained. We have been using salam- 
moniac, introduced in the bottom of 
the ladle and we have stirred the 
metal thoroughly after it has been 
added. We make aluminum kettles 


which must withstand a pressure of 
25 pounds and occasionally we have 
failures caused by leakage. We are 
using a special alloy which the manu- 
facturers claim contains 92 
aluminum, 7 per cent 

another 


per cent 
copper and 1 


cent of material. How- 


this 


per 
ever, satis- 


better 


alloy has 
and we 
results by 


not given 
obtained 
with it 


faction have 


mixing one-third 
aluminum 
We 


zine 


scrap. 

know of no manufacturer ot 
phosphide. We unable to 
understand how the addition of phos 
could 


phos 


are 


phorus, combined with zinc, 


be any more effective than 


phorus introduced through the me- 


dium of phosphor-copper or 
tin. Since 


phosphor- 
the aluminum contains 
copper, phosphorus may be introduced 
by the addition of 15 per cent phos- 
phor-copper if it is considered ad- 
visable to use phosphorus in the alu. 
minum. The best flux to 
this metal is fused zinc 
a small the size of a nut is 
No. 35 crucible of 
The chloride is thrown 


use for 
chloride and 
piece 
for a 
molten metal. 


sufficient 


onto the surface of the aluminum 
before its removal from the furnace 
to permit the fumes to pass up the 
stack. After the addition of the 
chloride, the aluminum should be 
stirred thoroughly. Also, the chloride 
should be added when the metal is 
heated to redness. Salammoniac is 


not a satisfactory flux for aluminum 
unless considerable 


zinc is present 
in the alloy. Chloride of sodium or 
common salt is preferable to salam- 


moniac, although nothing equals chlo- 
ride of zinc when properly used. 
The 1 per cent of other material in 
the special alloy to which you refer 
may be zinc chloride, and if so, it 
will be difficult to find this by analy- 
sis other than in 
of zinc. 


the form of a trace 
However, if this 1 per cent 
of material is of a metallic nature, 
it certainly will be found by analysis 
On the other hand, if not metallic, 
and if it cannot be traced by analysis, 
its influence on the Aluminum is large- 
ly imaginary. We suggest the  fol- 
lowing alloy: Aluminum, 95 per cent 
and copper, = per cent. 


Make a pre- 
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liminary alloy of 50 per cent copper 


and 50 per cent aluminum and add 
10 per cent of this to 90 per cent 
aluminum for your mixture for cast- 
ing purposes. 

According to advance figures issued 


by the United States geological survey, 
Alaska produced minerals valued at 
$41,760,000 in 1917. This shows a de- 
cline of $6,870,000 over 1916. Copper 
‘was the most valuable mineral mined, 
of which 88,200,000 pounds, valued at 
$24,000,000 were produced. The gold 
production was $15,450,000; silver, $1,- 
050,000; coal, $30,000; lead, $160,000; 
tin, $160,000, and antimony, $40,000. 
During 33 years of mining Alaska has 
produced more than $391,000,000 in 
gold, silver, copper and other minerals. 
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F. Ballister, Oakland, Cal., is having plans 
prepared for a malleable iron foundry 

The Fulton Steel Corp., Fulton, N. Y., 
plans to build an addition to its foundry 

The Holmes Foundry Co., Sarnia, Ont., 
plans to build plant shortly which will 
cost $100,000. 

The George H. Smith Steel Castings Co., 
Milwaukee, will erect a large addition to its 


steel foundries. 

The American Bronze Co., Berwyn, Pa., 
will build a brick and steel foundry, 80 x 
100 feet in size. 

W. H. Banefield & Sons, 372 Pape avenue, 


Ont., have awarded a contract tor 


a foundry building. 


Toronto, 


Louis Sachs, has awarded 


to Louis Ejitel the contract 
dition to cost $6000. 


Newark, N. J., 


tor 


foundry ad- 


The plant of the Logansport Castings Co., 
Logansport, Ind., recently damaged by fire, 
will be rebuilt shortly. 

Clifford & Owens, Cheney avenue, Marion, 
O., will build a foundry and pattern shop, to 
cost jointly about $100,000. 

The Western Brass & Mfg. Co., 2007 Mar- 
shall boulevard, Chicago, will build a 1-story 
addition to its brass foundry 

The Hay Foundry & Iron Works, Plum 
Point Lane, Newark, N. J., will build a 


plant addition to cost $30,000 


The American Malleables Co. will build an 
addition to its foundry at Owosso, Mich., and 
will install additional equipment. 

The United Boiler & Foundry Co., 185 
Wilcox avenue, Hammond, Ind., has awarded 
the contract for a large plant addition. 

R. G. Dock has taken over the Greensburg 


Ind. 
He expects to begin operations by March 1. 


Foundry & Machine Works, Greensburg, 


The Russel Wheel & Foundry Co., Detroit, 
plans to build a plant addition to cost $75,- 
000. J. Russel is secretary of the company. 


TAE FOUNDRY 


Iron Ore Production in 1917 


From figures compiled by the Unit- 


ed States geological survey it is 
estimated that the iron ore mined in 
this country last year amounted to 
75,324,000 gross tons compared with 
75,167,672 tons in 1916. The ship- 
ments from the mines in 1917 are 
estimated at 75,649,000 gross tons 


valued at $236,178,000 compared with 


77,870,553 tons valued at $181,902,277 
the previous year. The percentage 
lost in quantity last year was 2.9, 
but the increase in the value was 
29.8 per cent. The general average 
value of the ore per ton at the 


mines was $3.12 in 1917, as compared 
with $2.34 in 1916. 
of the 


About 85 per cent 


ore mined last year was re- 


_ WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops = 


The Enterprise 
and 


Mfg. 


avenue, 


Co., Dauphin street 


Susquehanna Philadelphia, has 


awarded the contract for an addition to its 
foundry. 

The National Foundry Mfg. & Supply Co 
Williamsport, Pa., plans to rebuild its plant 


recently damaged by fire. G. D. Gingrich is 


manager. 


rhe 
build a 


pany S$ a 


Detroit 


foundry 


Shipbuilding Co., Detroit, will 
The 


American 


ind boiler shop com- 
subsidiary of the 


Ship- 
building Co. 
Che 


uld an addition to its foundry 


Industrial Works, Bay City, Mich., will 


add 


cost 


and will 
building, the 


bout $50,000. 


another ments to 


The Uniontown 
Pa., has been 


$10,000 E. BR 


Foundry Co Uniontown, 
incorporated capital of 


Floto is in 


company’s affairs. 

Levering Bros., Baltimore, Md., have placed 
a foundry in operation at York, Pa., for the 
manufacture of brass, bronze, copper and 
aluminum castings 

The N. S. Sherman Machine & Iron Works, 
18 East Main street, Oklahon City, Okla., 
will build a foundry and machine shop at 
Baxter Springs, Kans 

FP. A. Beaulieu, Bienville, Que., will build 
1 foundry at Levis, Que., to cost $15,000. 
Joseph Blais, Mont Marie street, Levis, is in 


charge of construction. 


The Hercules Gas Engine Co., Evansville, 
Ind., plans to build an addition to its foun- 
dry. The cost of the proposed structure is 
estimated at $50,000 

The Swedish Crucible Steel Foundry Co., 
Butler avenue and Grand Trunk railway, De- 
troit, has awarded the contract for a_ brick 


and steel foundry addition. 


The gray iron foundry of G. H. Thatcher 
& €o., Thatcher and Larned streets, Albany, 
N. Y., will be rebuilt The plant has been 
severely damaged by fire. 

The Universal Foundry Co., Oshkosh, Wis., 
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ceived from the Lake Superior dis- 
trict. The south mined and shipped 
more than 8,100,000 tons of iron ore, 
the bulk of which 
the Birmingham district of Alabama. 


was produced in 


The northeastern states, including 
New Jersey, New York and Pennsyl 
vania, increased their production 
slightly as compared with 1916 and 
shipped to blast furnaces, approxi- 
mately 2,446,000 tons. The imports 


for the year are estimated at 988,500 
tons, compared with 1,325,736 tons in 
1916. 


Sand 
removed 


The offices of the Superior 
Co., Cleveland, have been 
from the Cuyahoga building to room 
511, New Guardian building. 
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has increased its capital from $10,000 to $25 
000, and plans to make extensions to its plant 
Robert Ziebell is president. 

The Wilmot 


Pa., manufacturer of 


Engineering Co 


» White Haven, 
iron and _ steel 


shop, pow 


gray 
castings, plans to erect a machine 


er house and pattern shop. 


rhe Buckeye 


land, is having plans prepared by 


Brass & Foundry Co., Cleve 


Allen ORL, 


architect, American Trust building, for 
foundry and machine shop. 

The Western Steel Car & Foundry Co. will 
build a foundry to cost $60,000, at 13600 
Brandon avenue, Chicago Dilliard & Bacon, 
Chicago, are preparing plans 

The Ames Iron Works, Oswego, N. Y., 


plans to build an addition to its foundry to 


cost $25,000. Thomas Coon, Syracuse, N. Y 
is in charge of construction 

The Bumbaugh Foundry & Machine Co., 
Canton, O., has been incorporated with $20, 
000 capital. The incorporators include Wil 
liam Potts and William Martin. 


The Warman Steel Castings Co., Hunting- 
ton Park, Cal., plans to build a large addi 
tion to its plant. The company’s offices are 
in the Douglas building, Los Angeles. 

The Peoria Foundry Co., Peoria, Ill., has 
been incorporated with a nominal capital of 


$5000. The incorporators include James Fitz- 


gerald, Joseph F. Hadank and others. 


The Biloxi Machinery 
Miss., has 
a nominal capital of $5000. 
are Albert 


Works & 


been 


Foundry 


Co., Biloxi incorporated with 


The incorporators 


Babendreer and J. R. McElroy. 


[he John E. Thropp Sons Co., Trenton, N. 


J., plans to build a foundry to cost $50,000 


J. L. Osborne Hunt, 114 North Montgomery 

street, is architect and engineer in charge. 
The Four Wheel Drive Auto Co., Clinton- 

ville, Wis., contemplates the erection of a 


steel foundry to be equipped with an electric 


furnace. G. H. Billings is purchasing agent. 


The Brownsville Foundry & Machine Works, 


Brownsville, Pa., has been incorporated with 
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Welker, William 
interested. 


$10,000 capital. William B 
W. Welker and Ira E. Stevens are 
foundry 

Fulflo 


prepared for a 
built 


3lanchester, O. Oscar Schroeder, 


Plans have been 


and machine shop to be by the 


Pump Co. at 


15 East Rochelle avenue, Cincinnati, is archi 
eect. 

The Wright-Martin Aircraft Corp. has pur- 
chased the property of the Simplex Automo- 
bile Co., New Brunswick, N. J., which has 
been devoted to the manufacture of aviatior 
motors. 

The Standard Steel Castings Co., Clearing, 
Ill., is having plans prepared for a plant ad 
dition to cost $100,000 Davidson & Weiss, 
53 West Jackson boulevard, Chicago, are the 
architects. 

The core room and foundry of the Western 
Motor Works, Logansport,, Ind., which were 
recently damaged by fire, will be rebuilt 
shortly. A. W. Patty is manage of the 


company 


The La Plant-Choate Mfg. Co., Cedar Rap 
ids, Ia., builder of tractors, contemplates the 
installation of an electric furnace for the 
manufacture of steel castings R. E. Choate 
is secretary. 

The Texas Steel Co., Rusk, Tex., has be 
gun to repair the pipe foundry purchased 
from the state recently, and requires new 
equipment L. P. Featherstone, Beaumont, 
Tex., is president. 

Henry E. Pridmore, 1901 South Rockwell 


street, manufacturer of molding machines, is 


building a machine shop 50 x 60 
will be modernly equipped throughout and will 


be served by a crane. 


feet, which 


The Mattison Machine Co., Beloit, Wis., 
which has recently increased its capital from 
$25,000 to $225,000, will build extensive ad- 


ditions to its foundry and machine shop. C. 
W. Mattison is ; 


president. 


Price Engineering Co., 


The T. W. New 
York City, has taken a contract from McCord 
& Co., Chicago, for handling the plant addi 
tions made necessary by the installation of a 
new 10-ton electric furnace 

Mayer Bros., Antigo, Wis., manufacturers 


of power hammers, have taken 
of the Kaukauna Machine 
Wis The firm will 
kauna Machine Works Co 


over the 


W orks, 


known as_ the 


plant 
Kaukauna, 
be K iu 

The 
Co 


Automati rrain Connector 
[ll., 


foundry 


Durbin 


. East St. Louis, the con- 


has begun 
Bond 
offices in 


Mo. 


struction of a 
The 


Pontiac 


2 story on 


nue. company maintains 
building, St. Louis, 


The C. A. 
manufacturer of gas 


Lawton Co., De 


tractors 


Pere, Wis., 


engines, and farm 
machinery, will 
replace that 


Bay, 


erect a new pattern 
damaged fire Pk 


Wis., IS al! tect 


shop to 

Jenton, 
Green 
Durit 
Dayton, O., 


The Castings ( 
to 


$20,000 ea 


on 


115 
build ) 


Baird 
foundry 
rhe 
manufacture icid 


ical 


street, 


plans build 


ngs to. cost company 


pecializes in the resisting 


tings for chen purposes 


rhe 


yeen it 


Aurora F Auror ( 


$40,000 cay tc 


indries, 
rporated with 
on a get machine \p 
Reg i A 


and other 


ral foundry and 
ness ] incorporators 


W. Johr 


are 
Fraser, George ston 

A charter of 
to the Eastern 
» 
are 


incorporation has anted 


Brook! N 


een 
Foundry Corp., 
capitalized at The 
H. Jacobson, G. A. 


Lowenthal, 35 Nassau 


$20,00( incorporators 
Weldon at W 
New York. 
The Hancock Foundry & Machine Co., 
Cumberland, W. Va., has 


with a of $25,000 


street, 
New 
incorporated 
build a 


been 


capital and will 
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The 


macher, G. 


plant. incorporators include J. J. Hut- 


L. Bambrich and L. S. Bambrich. 


The Hill Pump Co., Anderson, Ind., is 
building a foundry for the production of 
pump castings. The plant will have a ca- 
pacity of 50 tons per day. Ernest Hill is 
general manager and George Pole foundry 
foreman. 

The Orben Stove Co. has been granted a 
charter of incorporation and will operate a 
foundry at Belleville, Ill. The company is 


capitalized at $50,000 and its incorporators are 


Henry <A. Langfelder, Jacob Mueller and 
George C. Mueller. 

The Saginaw Malleable Co. will install an 
additional melting furnace shortly, to double 
the plant’s capacity. Other additions to 
buildings and equipment are also contem- 
plated. Charles F. Drozeski is general mana- 
ger of the company. 


A charter of incorporation has been 
to the Florence Pipe Foundry & 
capitalized at $1,000,000. The 
are Charles R. Wood, Spencer P. Hazard and 
Edwin J. Lane, Philadelphia, and Thomas L. 
Morton, Palmyra, N. Y. 


granted 
Machine Co., 


incorporators 





The Dayton Bronze Bearing Co., Dayton, 
O., which has recently increased its capital 
from $10,000 to $30,000, plans to build a 
large plant addition and to install consider- 
able new equipment for the manufacture of 
yrass, bronze and aluminum castings 


The Northwestern Rope & Mfg. Co., Mil- 
waukee, has purchased the plant of the Muel- 
ler Foundry Wis., 


tract of land adjoining it, on which an exten- 


Co., Cedarburg, also a 


NEW TRADE 


BUCKE 


trated, 


TS AND TUBS.—A well 


catalog 


illus- 


64-page devoted to buckets 


ind tubs, has been by the Brown 


published 
Hoisting Machinery Co., Cleveland 
bucket this 
two spade arms, the 


The grab 
made by company consists of 
shell, the 
the shell 


bucket is made of 


spades, cross- 


which within and the 


bucket head. 


steel, 


head operates 
The 


and 


open- 


hearth some have spades of 


the 


man- 
the 
The 
cutting 


ganese 
bucket 
spades 
edges 
new 


steel, depending upon 
and the material to 


size of 
handled. 
that 
when 
bucket is 
parts 
operating. It is 


be 


are so. constructed 


the 


can be removed easily worn and 


The 


working 


ones applied. 
all 


while 


heavily re- 


nforced and ire protected 


built in 
two-rope. A 


rom blows 


two types, and 
operating 


these 


namely, single 


large number of views 


buckets in 


are pre- 
sented showing use unload- 
coke and 
digging in 
unloading 
clay; 
miscellane 


ng ore boats; 
blast 


slag beds; handling coal 


from handling 


furnace 


ore, 
limestone at plants ; 
and coke ; 


cars containing coal, foundry 


sand 
and 


and 


handling sand in foundries 





US 

industrial 
FOUNDRY 

illustrated, 

pans 

iron and 


other purposes 
PANS. - 
24-page 


An 
devoted 


exceedingly well 


catalog to foundry 
mixing 


steel 


or grinding sand for 


foundries, 


gray 


has been issued by 
Co., Bucyrus 


efficient m 


the American 
O. 
for reclair 
ing a 
the manufacture 


Clay Machinery : 
thod 
ing or preparing sand, or for form- 
combination of sand mixtures used in 
iron and steel castings. 
In steel foundry work it is desirable to have 
the grains of sand retain their original coarse- 
ness and this is provided for by the arrange- 
ment of the mullers with which the pans are 


These pans provide an 


of 
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sion will be built. The company plans to 
equip the plant for the manufacture of oil 
well engines. 

The Zimmerman Steel Co., Bettendorf, Ia., 


is making changes to its plant for the pur 
pose of increasing the molding floor area. Its 
30-ton steel converter capacity is largely de- 
voted to the production of gun castings for 
the Rock Island arsenal. C. H. Atherton is 
general manager. 

The American Tractor Corp., Chicago, plans 
to build a tractor manufacturing plant to in- 
clude a power house, two foundries, a ma- 
chine shop and an assembly building at Pe- 
oria, Ill. The aggregate cost is estimated at 
$175,000. A. E. Rosenthal, 122 South Michi- 
gan avenue, Chicago, is in charge. 


The Birdsboro Steel Foundry & Machine 
Co., Birdsboro, Pa., is building an extension 
to its iron and steel foundries and will in- 
stall considerable new equipment, to include 
two cranes, an open-hearth furnace and a 
52-inch cupola. The company has recently 
undertaken extensive contracts for marine 
castings, which have made expansion neces- 
sary. L. E. Thomas is secretary of the com- 


pany. 


The National Radiator Co., Johnstown, Pa., 
has absorbed the plant and business of the 
Federal Radiator Co., New Castle, Pa., and 
has increased its capital stock to $2,500,000. 
The officers of the new organization follow: 
H. Waters, president; S. B. Waters, 
vice president and treasurer; G. C. Blackmore, 
vice president and superintendent of manu- 
facture; R. E. Warden, manager 
Chas. L. Crouse, credit manager and 
Resley, auditor. 


John 


general of 
sales; 


C.. 2. 


UBLICATIONS 


provided, so that if mixing without crushing 
is desired, it can be done; or if crushing of 
any of the material, such as gannister or fire 
brick is the mullers can be ar- 
ranged to accomplish this, the strength of the 
pans being sufficient for this heavy work with- 
out damage to them. The pans are described 
in detail and a list of specifications is 


cluded, as well as a partial list of users. 


necessary, 


in- 


PEDESTAL GRINDER. — The pedestal 
grinder illustrated and described in the Feb- 
ruary issue of THE Founpry, page 90, is the 
subject of a 4-page bulletin issued by the 
Ingersoll-Rand Co., 11 Broadway, New York. 
An 8-page bulletin published by this company 
is devoted to a shank and bit punch and a 


vertical air aftercooler is illustrated and de- 
scribed in another 8-page circular. This af- 
tercooler is used in connection with an air 


compressor for the purpose of removing the 
moisture from the compressed air 
enters the distribution system. - 


before it 


AUTOMATIC PUMPS AND RECEIVERS. 
—A 12-page bulletin’ issued by the Worthing- 
ton Pump & Machinery Corp., 115 Broadway, 
New York, is devoted to the line of automatie 
pumps and receivers built at company’s 
Deane works, Holyoke, Mass. These machines 
are both steam and electrically-driven and are 
furnished either single, duplex or triplex. The 
apparatus comprises a receiver or tank into 
which is drained the discharge from pining 
or machinery, a pump which draws the ter 


this 


from the receiver and pumps it back into the 
boiler under pressure, the necessary automatic 
devices for regulating these operations and the 
water and steam or electric connections. 











